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TUI 101 R\ VI, 01 I rniATRU s 


Freise and Wnlintn 3 in I'll] reported Hint the severing of the ctlinc plexus in 
voting pigs produced n complex of svmptonis which wns clmrncteriBtic of cclinc 
disease 

Parsons* in mode the following statement “ c 'vmptoms that are so severe 

nnd protracted ns tho»e occurring in well marked i elmc disease should if the dis 
cs'e he due to anatomic change, show verv definite lesions ” 

A summnn of the short ahstrnct of the more important htciatuic ic- 
xenls that changes in almost exert organ of the digest ne tract and in the 
glands of internal secietion hate been held responsible for celine disease 
from lime to time If such changes weic not found, primaiilv functional 
disorders were thought to he the causal no factors 

C\SF ItFPOKTS 

Three patients of whom a cluneal diagnosis of cclinc disease was made 
tame undei mu observation Tt does not fall within the scope of tins 
eommunifation to i elate m detail the tlnneal findings nnd the differential 
diagnosis, then foie these findings are abstiaeted onlx bnofh 

A postmoitem examination was peifoimed m each instance Blochs 
were cut from the various organs fixed in 10 per cent formalin, and 
stained routinelv with hematoxvlni-eosni Particular attention was paid 
to the thviouls, supraienals thrums livei, pancreas, and gastrointestinal 
tract In addition to the hematoxv lin-eosm prepaiations blocks of these 
oi guns were stained accoiding to the van ttieson method foi the presence 
of connective tissue Silver slams were used (Foote s leticulum stain) to 
demonstinto leticulum fibers Othei sections weic stained aecoidmg to 
the IVaitlmi-Stairv method and examined foi the piesence of Spvocheta 
IHilhda Fiozen sections weic cut and stained foi fat with sudau III 
and sudan TV 

( \sf 1 — OivHt and Course — Tlic patient, a white female infant, nged nine 
month' weighed 7 pounds at birth There w is n history of frequent bowel move- 
ment' dating irom shortly nftir liirtli 'She wns partiallv hreast fed, with comple 
nu nt il us dmgs of pasteurized milk until she wns four nnd one half months old At 
tin turn of weaning she wns kept- on cow s milk plus i irbohydrntes She was first 
admittid to the hospital at five months of age, with a diagnosis of celiac disease 
Pp to thi' t inn there had been no serious illnesses other than intestinal disturbance 
as i rid n ,-d b\ frequent stools of large size numbering from four to six daily At 
fm month' she weighed 0 pounds 14 ounees Hie was kept on a high protein diet 
and do hargid after thirteen duvs in the hospital She remmnid under observation 
for the following four months when, although on a high protein diet, she had 
'c\inl exai i rhations of her liitestmil troubli at wliiili times she passed large, foul 
•milling stools averaging from four to six dnilv ''lie was again admitted to the 
hO'pita! at nmo months with a diagnosis of hronehopneumonm , at this tune she 
wngl'd ]J [ounds 4 ounces The outstanding findings, other than the pneumonia 
wrri emaciation uid a markedly distended abdomen Hie died twelve davs after 
adn ission 

Aiitopn/ FiiuJuio* 

Gn " (lanait — (Onlv the more important batons will be described ) The bodv 
was tl at o' a will drvelopid hut markedly undernourished white female infant aliou 
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ten months old There was a bilateral bronchopneumonia with nbscess formation. 
The liver was softer in consistence than normal amt of nltout normal site On see 
tian the architecture \vns slightly obscured, and tho surface, gransh brown. 
Throughout the curt sarfnee many minute, rellow, Irregularly outlined dots wero 
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seen, apparently situated in the central zones The periportal spaces revealed 
no changes The pancreas was hvpcremic and slightly thicker than normal but 
otherwise presented no gross changes The entire gastrointestinal tract was dis 
tended, the mucosa, thickened and finely granular m appearance There was an 
excessive amount of a greenish mucus, which in some regions was firmly attached 
to the mucosa There were no ulcers The Poyer’s patches and solitary follicles 
were swollen The suprarennls were thin but otherwise appeared normal Neither 
tlio tlivmus nor the thyroid revealed any gross changes 

Thstoloaic Findings — Lungs The alveob contained a largo number of poly 
morplionuclear leucocytes and also large monocytic cells revealing a clear or foams 
evtoplasm and an eccentrically situated vesicular nucleus The cytoplasm of these 
cells contained fat globules Other alveoli contained red blood cells, a sorum 
precipitate, and large clear cells similar to those just mentioned A few fields 
revealed areas of necrosis with many clumps of bacteria The bronchi were filled 
with polymorphonuclear leucocjtes and desquamated lining cells. 

Liver Surrounding the central zones tho liver cells contained many minute fat 
globules These changes extended to about the midportion of the liver lobule The 
periportal spaces were conspicuously free from fat 

Pancreas The normal architecture of the pancreas was completely obscured 
There was a marked new formation of connective tissue traversing the sections 
The acini appeared very small, and m many instances groups of parenchymal 
cells were cntireh separated from one another by newly formed connective tissue 
The evtoplasm of the lining cells was often granular, and the outlines of the nuclei 
indistinct Occasionally, mitotic figures were seen in these cells The islands 
of Langerlmns could easily be made out, many seemed enlarged Yen occasion 
ilh the ncwlv formed connective tissue extended into the islands Tho ducts in 
the sections were markedly dilated and many were filled with a granular material 
In addition man) ducts contained concentric pink stained bodies which could easily 
be interpreted ns concrements Wnrfhin Starry stains failed to meal spiro 
chctcs Fat stains mealed a scrv small number of minute fat globules within 
the cells of the islands of Langerhans Tho stroma revealed a sbght infiltration of 
lvmphocytcs and a few polymorphonuclear leucocytes 

‘small Intestines Sections from the small intestines revealed the mucosa richly 
infiltrated with lvniphocvtes and a few polymorphonuclear leucocytes A moderate 
new formation of connective tissue was seen in the submucosa, with a few endo 
tliclial cell", eosinophilic cells, and polvmorpbonnclear leucocytes 

The suprarenal", tlivmus, and thvroid revealed no histopathologic changes 

The main pathologic diagnosis was bronchopneumonia with absces? 
formation chronic pancreatitis with much fibrosis, pancreatic lithiasis 
with dilatation of the ducts, chronic enteritis, and fat infiltration of the 
liver (eentrnlh located) 

Case 2 — Onset and Coartc — The infant, a white male, aged eighteen months, 
lmd frequent bowel movements from birth until six months of age, often avenging 
twelve or more per d iv, md composed largely of mucus and curds. After six months 
the stools v ere mon. normal in color hut large in amount, nt times fairly well 
formed, and ilwnss with i bad odor Vomiting was also frequent up to the third 
month 

Fccd\no Hv>lnn ! — Until two months of age the infant was on bTcast milk, com 
plcmentcd bv con s milk and dixtnmiltoje During the third month be had sup 
pkmenlarv feedings of protein nnlk, and from the third to the sixth month, protein 
milk alone. Vt this time he was placed on goat’s milk for one month, then on 
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Carnation milk until ho was nine months old when he weighed 10 pounds 10 
ounces At nine month* Lo developed tonsillitis nDd lost 1 pound 7 ounce* In weight 
He was first admitted to the bospltnl nt ten nnd one-half months He vnu a 
small bnt fairlr well nourished infant Further positive. physical finding* were 
flaring of tho lower ribs with moderate beading The nlxlomra was largo and 
tento There was moderate epiphyseal enlargement 

Chnlaal diagnosis was rickets nnd chronic intostinnl indigestion The possibility 
of a food allergy wa* given serious consideration 

Tho child was discharged after ten days In tin hospitnl and was readmitted 
nt eighteen mouths During the intenn! the child lind been on a high protein 
diet consisting of protein milk, eggs cottage cheese, ornnge juice bananas, and 
more recently, small amounts of vegetables, together with cod liver oil and viosteroh 
He was readmitted with a diagnosis of influmxnl pneumonia nnd died on the third 
day after admission 

Autopsy Findings 

Cross Changes . — Tho patient was a well developed markedly undernourished white 
male Infant about eighteen months old. There was a bilateral bronchopneumonia. 



FTe 5 — Case — Pancreas marked fibrosis. (Hcmatoxylln-eosln preparation X 00 ) 

The liver was slightly enlarged. On section the surfaces were brownish gray 
Throughout tho surface* were seen minute yollow dot* which were confined to tho 
central rones. The periportal spaces showed no gross changes. Tho pancreas 
presented no gross abnormalities. Tho mucosa of tho stomach was palo and the 
rugae flattened. Tho mucosa of tho duodenum and upper jejunum was hvperemic 
the Peyer'* patches nnd solitary follicles wero swollen and slightly granular The 
mucosa of the distal Ileum was thrown into folds and covered with on excessive 
amount of mucus. The jejunum measured 300 era. In length tho ilonm, 60 cm., 
while the entire intestinal tract measured 467 cm The mesenteric nodes were en 
larged and soft, presenting pink surfaces. The suprarenale thymus, and thyroid 
showed no gross change*. 

Hisiologio Findings — Lung* Section* revealed many of the alveoli containing 
polymorphonuclear leucocytes in addition to large monocytic cells showing a foamy 
cytoplasm and a slightly eccentrically situated nucleus. These cells wero filled 
with fat, a* could be demonstrated by special stains. 

Liver Surrounding the central veins the liver cells appeared foamy and many 
of them contained minute fat globules. 
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Pancreas The normal architecture of the pancreas was completely dostroTed 
Pancreatic parenchyma could be recognized in only a few fields in each section 
There was a marked new formation of connective tissue separating small tubuli from 
one another Many of the cells lining the ncim showed indistinctly stnined nuclei 
and a granular cytoplasm There were, however, ccIIb present which showed hyper 
chromatic nuclei, and occasionally mitotic figures were recognized m these cells 
The islands of Langerhnns seemed larger than normal and showed man} hvper 
chromatic nuclei Occasionalh, a moderate amount of connective tissue was also 
seen within the islets Small fat granules could be seen in some of the islet cells 
The ducts m the sections were markedh distended and many contained a reddish 
granular dCbns Here and there were seen a yarying number of pink stnined con 
centric bodies, which gave the impression of concrements Other dnets contained 
desquamated knmg cells The stroma consisted of connective tissue fibers, some of 
which seemed liyalinized Onh a few fibroblasts wire seen Here aud there, a slight 
mfiltrntiou of lymphocytes and very few polymorphonuclear leucocites could lie 
made out Spirochetes could not be demonstrated 

Small Intestines Sections of the small intestines revealed a moderate mfiltra 
tion of lymphocytes, endothelial cells, and a few polymorphonuclear leucocytes 
There was a marked new formation of connective tissue in the submucosa The 
lymph follicles, particularly in the region of the jc)unum, were hyperplastic, their 
centers reyealing much knrv orrhevis and kiryolysis 

Suprarenals, Thyroid and Tlivmus No histopathologic changes were noted 

The mam pathologic diagnosis uns bronchopneumonia, lecent, 
chionic pancieatitis mill much fibrosis, pancieatic litlnasis, dilatation 
of the pancieatic ducts, cluonic cntcntis, abnormal length of the 
jejunum, and fat mfiltiation of the livci (ccntialh located) 

Case 3 — The patient, a white female child, aged three years, was admitted to 
the hospital for the first time at scycn months * 

Onset and Course — She wa3 breast fed for two weeks, following which she was 
given a cow’s milk formula for two months, and dnnng the following bix weeks 
was placed on various other formulas, because of unsatisfactory gam in weight 
At four months sho developed her first attack of diarrhea, which continued for 
one month Following this, her progress was fair for three weeks, when she again 
developed diarrhea. 

She was admitted to the hospital for the second time when she was three }ears 
old Between her fifth month and third year her progress had been slow, and 
she had recurrent attacks of intestinal indigestion and diarrhea Sho had pneu 
monia at one and one half years and measles nt two and one half yenrs Her his 
tory was otherwise negative except for the gastrointestinal disturbances 

The admission diagnosis on the day before her death was ankydrenne lntoxica 
tion, cehnc disease, and atlirepsia 

Autopsy Findings 

Gro^s Changes — The body was that of a well developed but markedly under 
nourished white female appearing to be two years old The lungs revealed bilateral 
bronchopneumonia The architecture of tho liver was indistinct, and no dotails 
as to centrnl zones or periportal spaces could be made out The surfaces were 
yellowish The pancreas showed no gross changes A few diverticula were present 
in the stomach The ileum showed enlarged folbcles and Peyer’s patches, which 
were granular and distinctly raised The mucosa was shghtly tlueker than normal 


•We are Indebted to Dr I A_ Abt for the use of the clinical record. 
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nnd wan covered with on excessive amount of mucus The mesenteric nodes were 
enlarged soft mealing pink surface*. Tlio left kidney eh owed nn irregular 
golden brown ratbir soft stone measuring 1 mnu In dlnnjoter Iso grots clmnge* 
were found In tht supra rum K thvroid nnd tlivnms 

UUtologw FinJtngt — I ung* Rections rorenhd mnnv of the nhooli filled with 
largo mononuclear cell* showing a cl ar rvtoplnsm which contained large fat 
globule* Mnnr of the nheoll wen completch filial with these phngocrtlc cell*. 
Other alveoli contained polrniorphomK-lenr leucorvte* 



Flff 8 — Case S Pancreas. Note the Increase In connective tissue. (\an Gleson 
preparation, X80 ) 

. 7 — C**- J-Pnncretts. Note tho lanm cellular masse* without the formation 

or regular acini. (Iron bematoxj lln-casin preparation x*60 ) 

Flff. * — Case 3 
XJOO ) 


Pancreas, Noto the dense reticulum fiber* (Reticulum stain. 


Lircr The cytoplasm of tho pnrcnehymnl cells throughout the liror showed 
mnny large fat globul's and also many minute fntty droplets. Tho changes seemed 
more pronounced in the region of the central roues but were present throughout 
Pancreas Hcmatoxylm-oosln stains revealed n distinct new formation of con 
neetivc tissue throughout tho pancreas which, however was for Jess pronoun cod 
tbnn in Cases 1 and 2 The lobules were clearly rocognlzablo in many field* and 
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only m some sections were the neirn traversed by connective tissue. The pancreatic 
cells throughout appeared smaller than normal but Tovoaled very prominent nuclei. 
The cytoplasm in many fields was indistinct, and the differentiation between mdi 
vidual cells was difficult In several instances, masses of nuclei of pancreatic 
parenchyma appeared as a syncytium The lumina of the tubuli in many fields 
were indistinct The islands of Langerhans were clearly recognizable They 
seemed larger than normal but showed no changes The ducts throughout the sec 
tions were surrounded by newly formed connective tissue, which occasionally re 
vealed a moderate number of lymphocytes and very few polymorphonuclear leuco 
cytcs Some of the ducts acre dilated and contained desquamated cells, but no 
concrements were noticeable The van Qieson stain revealed a now formation of 
connective tissuo, in many fields separating the tubuh from one another The 
changes were much more se\ ere than could have been judged from the hematoxylin 
eosm stain A large amount of reticulum fibers could be demonstrated by the 
silver stain. These fibers often completely encircled the individual parenchymal 
cells No spirochetes wero found 

Small Intestines Sections taken from the small intestines revenled many 
lymphocytes and plasma cells, nnd occasional polymorphonuclear leucocytes m 
filtrating the mucosa nnd submueosa There was a slight new formation of con 
nective tissue m the submucosa, particularly pronounced in the ileum 

Suprarenals, Thymus, annd Thyroid Sections of these orgnns revealed no 
histopathologic changes 

The mam pathologic diagnosis was bionchopneumonm, fibrosis of 
the pancreas, nephrolithiasis, multiple diverticula of the stomach, chronic 
gastroenteritis, and fat infiltration of the liver (diffuse) 

DISCUSSION 

The postmortem findings in these three instances were strikingly 
similar The autopsies revealed bronchopneumonia of lecent develop- 
ment, chronic enteritis, and severe changes in the pancreas m every 
instance The cause of death was the bronchopneumonia. In view of 
the general malnutrition it is easily understood why the infants died 
of the bronchopneumonia, even though it was not very extensive m one 
instance 

Unusual histologic findings m the alveoli of the lungs m these cases 
were the large monocytic cells which were filled with fat It is possible 
that the presence of the large phagocytes filled with fat signifies metabolic 
changes affecting particulaily the fat metabolism 

The thymus, thyroid, and suprarenals showed no gross or histologic 
changes m any of the cases Schick and Wagner , 16 who found marked 
atrophy of the thymus, suprarenals, and panel eas, believed that m in- 
stances of celiac disease it was an ‘ ‘ anatomically proved fact that glands 
of internal secretion winch aie m close relationship to digestion are 
primarily atrophic ” They coined the term “atioplna plunglandularis 
digestiva ” Their fiudings, however, could not he confirmed by Fan- 
com, IS Bloch , 29 and others We also could find no evidence of atrophy 
of the thymus, thyroid, and suprarenals 
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Clmraic lesions wcro found m tlio intestinal tract, principally affecting 
tho small intestines In none of our eases, however, were the changes 
very sot ere or apparent]} of long duration It is, therefore, doubtful 
that these lesions, though present in eiery instance ttoro tho enuso of 
celiac disease It seems moro likely that the) were the result of changed 
intestinal contents and secondary infection There were no ulcers, no 
scars, but a chronic catarrhal inflammation, which in some instances 
could not have been diagnosed without a histologic examination It 
would bo difficult to understand wh) such lesions should lead to the 
significant Wastage of fat 

The secmingl) enlarged jejunum which was encountered in the second 
case may be explained on the basis of tho nutritional disturbance of 
long duration (Mnntner and LehndorfP) 

Grossl) the pancreas showed no notcivorthi changes in am of the 
cases It was slight!) firmer than normal ill one instance, hut not suf 
ficicntly to attract special attention to it The pancreatic ducts wore 
not dissected gross!) HistologicaUv, tho changes in tho pancreas were 
marked, A severe fibrosis was encountered in two instances, with dilntcd 
ducts and scommgl) largo islands of Langerhans, somo of which also re 
vealed on increase of comiectno tissue Scattered throughout was a 
slight lvmphoovtic infiltration In Caso 3 the changes ns encountered 
in the hemnton lin-eosm preparations were much leas severe, and only 
by tho uso of special staining methods, a distinct new formation of con 
ncotno tissue and reticulum often encircling parenchymal cells wns cn 
conntored Inflammatory cells ivcro not numerous This may indicate 
that tho inflammation — provided that the fibroses wns tho result of a 
primary inflammation — had subsided. It is lihowiso possible that tho 
fibrosis wns not the result of a primary acute uiflammntion but fol 
lowed a primarily chronic irritation such ns tho closure of tho duct In 
addition to tho marked fibrosis, tho pancreas revealed a dilatation of the 
duets in every lnBtanco, with pcriductilo fibrosis and relatively largo 
islands of Imngorhans In tho first two instances, concrements wore also 
demonstrable within the ducts 

Syphilis as tho cause of pancreatic changes could be ruled out Neither 
wore the histologic changes suggestive of syphilis nor were spirochetes 
demonstrable While it may be possible that primary concrcmonts in the 
duets which were found m the first two instances could explain the 
changes in tho pancreas, we have no proof that the concremonts were 
primarily present It is likewise possible, however, that because of 
primary inflammatory ch a n ges of the smaller dnets, with closure of some 
and dilatation of others, concrements were formed secondarily' 

In all three instances, evidence of regeneration of the pancreas was 
demonstrated by the presenco of imtotic figures and by the appearance 
of syncytial cell masses in tho pancreas m tho third case, which showed 
the least change. It seems likely that in this case the pancreatic 



12 


THE JOURXAI OP PEDIATRICS 


parenchyma legeneiated hut the fibrosis still persisted The first two 
infants died before the icgeneration had taken place, but it is likewise 
possible that the changes m these instances weie so severe that complete 
regeneration could not liaie occuned It mai be mentioned m this con- 
nection that Gnibei , 33 summaiizmg the evidence foi legeneiation of the 
papcieas, stated lccenth that legeneiation of the pancieas is a pioved 
fact 

Parsons 2 stated that “in two 01 thiee cases some excess in filnous tissue 
01 small cell infiltration around the ducts of the pancreas” was found 
m instances of celiac disease On the otliei hand, he stated that "the 
finding aftei much scratching about of some small grains of leward 
m the shape of an alteiation in a few cells does not seem sufficient to 
justify an exalting cackle ” Fiom the point of mow of the moiphologist, 
howeiei, it must be stated that excess in fibious tissue and small cell in- 
filtration are important Wide these changes mav seem insignificant at 
the time of examination, tliei constitute a document of a post insult and 
indicate that more seveie lesions which have subsided weie present 
some time ago It is conceivable that the initial lesions subsided and 
only seal’s remained here and theie, while otliei portions of the pancreas 
regenerated It must he conceded that othci cases of celiac disease, 
showing what was mtcipicted as slight changes In the use of the hema- 
toxylin eosm stain, also fall into this gioup 

Even if the pancreatic changes weie the pume factoi in the produc- 
tion of the clinical symptoms, lecoicn is explainable on the basis of 
the ability of the pancreas to legeneiatc acini and islets 

It is extremely difficult to decide whethei a difference exists between 
primary pancreatic disease in infonei and the clinical picture of celiac 
disease or whethei both are identical Burghaid’s , 34 Gloss’s , 2 " 1 and Pas- 
sim ’s 10 cases which revealed severe changes in the pancieas aie regarded 
as examples of celiac disease The changes in the pancieas m Gloss’s 
case weie almost identical with those seen in oui first two cases In 
our opinion the most outstanding clinical symptoms of celiac disease, 
namely, the wastage of fat, can be explained on a pumaij pancreatic 
disordei Because of the changes of the pancieas, we believe that it is 
also possible to coi relate the changes m the carbohvdiate metabolism m 
these cases on the basis of a pathologic pancreas The hvpophysis, un- 
fortunatelv, could not be examined 

It may be mentioned in this connection that Gioss 25 and, also, 
Nakamura 35 stated that systematic examination of the pancreas m chil- 
dien revealed that atiophv of the pancreas may occur in instances of 
diseases of the gastrointestinal tiact and m acute and chronic toxic con- 
ditions Also, Parsons 2 lemaiked that the changes m the pancieas ‘‘are 
eitliei due to secondarj infection or are the result of malnutrition ” 
On the otliei hand, howeiei, Gioss, 2 ” and likewise Nakamuia 35 stressed 
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that a pnmon disease of the pancreas mat lend to severe malnutrition 
of the patient Gross V 5 case and our three cases, wc believe, belong to 
this latter group 

Wc are woll awaro of the fact that instances of celiac disease arc dt 
scribed in the literature, which reveal chrome diseases of the gastru 
intestinal tract but no change# m the pancreas If, In the use of 
special staining methods, it is not possible to demonstrate fibrosis m 
the pancreas, then it must be conceded that the symptom-complex of 
celiac disease has not one definite pathologic entit\ Our senes com 
prising onlr three instances, is too small to ja.rmit generalization Be 
cause of our findings we must insist, however, that in even instance of 
celiac disease the pancreas should be studied with the before mentioned 
special methods before pronouncing if normal 

BtnjiFNcrs 

1 Parsons, U 0 Lnnret i fli, 1031 

2 Idem Am. J Di. Child. A3 1203 1032 

3 Ix’hndor/T IT , and Moutner, II Ergcbn. d- inn Med u Kinderh 31 450 

3027 

4 Gee S. St Barth lloap. Pop 24 17 1888 

5 Gibbon* R A Edicburgh M J 36 321 18S9 

6 HerteT C A On Infantilism from Chronic Intestinal Infection, Kow Jork 

1908 The Macmillan Co 

7 Poynton F J Armstrong R R , and Nnbarro D T« Brit J Child Pis 

11 145 1014 

8 Bramwcll, B Edinburgh M J 14 321, 1915 
0 Still, G F "Lancet 2 191 1918 

10 Panlni, F Peutache med Wchn*ehr 46 851 1019 

11 Moorhead, T O Poblln J M Sc 149 2, 1D20 

12 Milter R., Webster J and Perkins, IL I^anect 2 894 1920 

13 Wallis R L. M Quart. J Med 14 57 1020 

14 Miller IL Lanect 1 747, 10^1 

15 Miller, R Arch. Fcdint 40 88 1923 

16 Schick, B., and Wagner, R Ztaclir f. 'kinderh 35 203 1923 

17 Taylor R Am. J Bis Child 25 40, 1023 

18 Pipping W Acta Paediat 3 342, 1924 

10 Clarke C and lleOflold G Quart J Med. 17 1024 

20 Ryle T A. Guy's IIosp Rop 74 1 1024 

21 Parson* L. G and "Seale A 5 Arch Dls. Childhood 3 170 1928 

22. Mantner U "Klin. Wrhnsehr 4 164 1025 

23 Potter S Arch. redint 43 84 1Q2Q 

24 Oottehe O Jnhrb t Kinderh 111 SI 3020 

25 Gross, F Jnhrb f Klnderit. 112 261 3020 
20 Payne G W Kentucky JL J 25 373, 1027 

27 Lcvinaohn S A Arch. Pcdlat 44 308 1927 

28 Fa neon i G A?)handL a. d. Kinderh. u ihren Grenzgcbieten ("*trpp to Johrb 

f Kinderh ) 21 l t 102S 

29 Bloch, 0. E. Aeta pacdlat (supp No 2) 7 207 3P26 

30 Baoer E. L Am. J Di*. Child 36 424, 1028 

31 Harper M. II M J Aujtrnlla 2 540 1030 

32. Frciio K, and Wnlenta E. Monatiehr f Kinderh. 60 1 , 1931 

33 Gruber G B. Pathologic dcr Bauehtpoieheldrtlse In F Henke nnd O 

Lnbartelt « Handbueh der spexicllen pathologi*chen Anatomic and HUtotome 
Berlin Yol 5 Part 2 211 1020 Julius Springer 

34 Bnrghard E Klin W rhnarhr 4 2305 1925 

35 Nakamura N Vircboiv* Arch f path. Annt 253 280, 1924 



ATHLETIC PERFORMANCE AS A FUNCTION OF GROWTH 
SPEED IN SPRINTING 


H Gra\, MD , and Frederick J Dali 
San Francisco, Calif 

A MONG the many problems of phjsiology basic to clinical medicine 
L to vlncli mvestigatois m recent veais have demoted so much at- 
tention, those of metabolism and growth have come to occupy an in- 
creasingly important place m the interest of pediatucians The va- 
rious aspects of growth m particular have been extensively studied and 
m many instances found to be susceptible of orderly analysis and even 
reduction to mathematical formulas This is true of both the static and 
of the dynamic aspects of growth of size of the body and its parts 
and of its faculties or functions Of the latter, speed m sprinting is 
an important representative and forms the subject of the present re- 
port 

In sprinting the tempo is important because physiologically the 
“quickest way to reach the winning post is to take at the outset that 
speed which will just pioduce exhaustion at the goal and keep that speed 
throughout the course The penalty for raismg the speed at any part 
would be a degree of untimely exhaustion far outweighing the benefit 
gained ” (Kennedy 1 ) The distance divided by the time may there 
fore be regarded as the individual's optimum speed for the particular 
event It follows that for other distances that individual’s optimum 
may be better Furthermore, if we pick out the fastest speed recorded 
m any competitive event (namely, 9 906 meters per second m the 130- 
yard record made m 1911), we obtain a value which is better, because 
it is a human rather than an individual optimum In its turn even this 
value is less than the maximum speed so far recorded for a running 
man at any moment, namely 10 48 meters per second, between 45 and 
50 yards, as measured with electric coils along the course (Hill and 
his pupils, 1927 2 ) 

Observations — The runners were boys from the ages of mne years 
to twenty years and six months at the Tamalpais School m San Rafael, 
Calif The track was of firm grass, on a slight slope, such that the 
running time for a numbei of boys was the same as on a euider track, 
m fact the fastest performer did slightly less well than on cinders 
The starting signal was “get ready,” then a gun The observations 
were made by F J D , whose experience m varsity athletics and as a 
coach extends over many years Ages were recorded to the nearest 

From Stanford University School of Medicine, aided b> the Rockefeller Fluid Re 
search Fund. 
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month (e.g, n boj of 9 years 4% months avos recorded ns 9 tears 
5 months), nnd the ages AAorc tabulated in groups of sir months, begin 
mng Avi th 9 icars to 9 years fi months, midpoint at 9 25 icars. Times 
were taken in seconds nnd fifths (eg, 9 nnd % meant 9 nnd but 
less than 10 seconds), these observations were coni cried into decimals 
(eg, 9 8 seconds), mid grouped in class-niton nls of 0 4 second, begin 
mng intli the class 9 G nnd less than 10 0, midpoint at 9 8 seconds 
The aicrngcs and other reduced statistics on tho 992 obsonntions arc 
listed m Table I 

Spot Chart of Obscnatwni — The raw data and also the averages 
for ngt arc plotted m the diagram ago along tho horizontal axis, time 
an tho right icrtical scnle, and on the left Acrticnl is speed in meters 
per second. The solid dots emphasize the notable \anntion in per 
formance among bo\s Avitlnn any six moiiths-age-group Tho circles 
represent the nicrngos for the ngc groups, and from now on ue shall 
deal mainly with the averages. The next step is to smooth them, and 
this has been done by n line through tho field of plotted points, hence 
for any given boy uo mnv find his age on tho baseline and rend up to 
the euno and then sidowajs to find tho aAcragc, or so-called “normal,” 
running timo on the right \ertieal scale or speed on tho left 

Tho crossed averages, ivhich stray so markedly from tho stream, nro 
expbcnblc as follows. The high value at 20 25 years represents ttvo 
boys Avho were exceptional, not ordinary porformora Tho threo valnes 
below the right end of the cum, namelv for 19 75, 19 25, and 18 75 
years, reflect tho notoworthy tendency of somo boys m the last year or 
two of school to act bored AVith tests and let down in effort the same 
phenomenon is found m other tests. After these four crossed circles 
aro omitted thcro remain ninotccn means covering 9G6 observations for 
furthor analysis. 

Theory for the Curve — In order to graduato the observations for 
practical use, a trend line was sketched freehand. It took tho form of 
an elongated “S ' Now groivth phenomena, too many to review here 
(though traceable through the references at the end of this paper), 
have been thought to fit either a logistic or a Gompcrtz curve, oither of 
which has the convenience of a small number of constants. Formulas 
AVith various assumptions for the constants were tested (on ‘Wilson's* 
grid paper for tho logistic, on Courtis’s* grid for the Gompertz), until 
an equation was found which nearly coincided Avith tho tentative free 
hand curve and was then substituted in the graph This preferred law 
Avas the so-called autoeatalytie, or speaking more generally and without 
conjecture as to chemical kinetics, the logistic Indeed it is presented 
mainly as a neat and useful interpolation formula. Its limitations have 
been acutely analyzed by Wilson and Puffer 1933,’ by Kavauagh and 
Richards 1934 ’ 
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For visual comparison with other mntcrml following the logistic law, 
it is comcmcnt to follow uleV scnlc and proportions for the universal 
logistic, with aqc on the hast line calibrated in tan umtfl Grech letter r, 
multiples of the stand ml ink mil mcnsuinu, to the left oi right (minus 
or plus) from the ago of inflection and on the vertical sonic xpecd ex 
pressed first in meters per second and then converted into percentage 
of an assumed maximum speed at completed growth 




iff rxuarid fr#v •( m/kcfmi n Units tf r 

Fir l 

For the presont material this upper asymptote is the maximum ex 
pected for tho average performnnec of a group of boj s not the maximum 
approached bj the group’s fastest individual When observations have 
been obtained on such an individual runner, saj from the age of nine 
to tho age of twenl} Jus growth in speed will folloiv a different curve, 
and if that curve be a logistic it will certainlv approach a higher 
maximum than that of tho present group curve Numerically that in 
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Agreement of Observation With Th eorg —The deviations of tho ob 
served means from tbo corresponding values on the curve of Uicorj 
linvo been computed \ e - “it — A . and these deltas treated in four 
ways which have been used bv one or another of the investigators of the 
logistic. Tho results arc satisfactonlv small 


Boot mean square-deviation — 

"Weighted root mean iMjanre-dorlntion r= 


-= 0 008 m,/«cc. 


“= 0 0S0 tn /see. 


/ 100A ' V 

Percentage-deviation of ohscrrntlon “ P° r co,| t 

from theory “ Jo * 

_ ( t ioo s \ 

"Weighted percentage-deviation of ~ ^ or 

oh serration from theory = qqq 

Standard s for Practical Use — Athletic ]>crformaiice standards nrc 
commonh stated with regard to school grades Now a given grade m 
Table H 

IOOIabd Dum Prkdicto) Sta>d\bd ron Practical Use 
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one school will include an age lange vaiving both mth that school’s 
scholarship standards, which vary geogiaphically, and with the stu- 
dents’ intelligence quotients, which yary accoiding to social, economic 
and othei conditions Moie logically therefoie, athletic standaids should 
be referred to age Observations weie accoidmglv collected m a pnvate 
school in California, the averages graduated mathematicallv by methods 
piescnted aboye and the lesultant standaids arranged m Table II foi 
practical convenience of athletic coaches The piedictcd yalues are 
stated at exact yeais and half-veal's (instead of at 0 25 yr and 0 75 yi , 
necessarily used m i educing the law data) Expected performance at 
fractional ages can be interpolated oi, if desned, computed fiom the 
formula Besides the ayeiage theie aie also tabulated ceitam lowei and 
upper holders which peimit anv particular boy to be assessed as either 
handicapped or supenor 

The only age stand irds foi spimting-speed seem to he the Philadelphia 
“public school age aim charts, ’ ’ quoted by Bovaid and Cozens 11 m 
1930 In the 100 vard dash oui pm ate school hoys weie foster By 
lion much exactly ue cannot say because ue do not find m that reference 
whether age nas lecoided to nearest oi to last birthday 

CONCLUSIONS 

1 The rate of speed m running of which schoolboy's are capable has 
been shown to be correlated with age and, hence, to be one of the phases 
of general growth which is susceptible to mathematical treatment lrke 
growth in size of the body as a whole and of its various oigans, svstems, 
and activities 

2 An analysis of the data foi the 100-y r ard dash obtained from 992 
tests of schoolboys fiom nine to twenty years of age shows that average 
speeds m seconds when calculated foi and plotted against years of age 
form a symmetrical flattened S curve, such as is characteristic of several 
forms of growth From this curve a mathematical formula has been 
computed, agieemg satisfactorily with the observations yyliich m matlie 
matical terminology is a logistic, and in physiologic terminology an 
autocatalytic, curve The feature of this kind of giowth is that the 
annual gams, instead of becoming smaller year by' yeai as appeals true 
of some tiaits, increase up to puberty and thereafter decrease, so that 
these gains plotted against age look like the bell shaped cum of pi oba- 
bility Speed m sprinting has, theiefore, been shown to be an aspect of 
giowth susceptible of fairly piecise prediction 

3 A table of standaids, based on the piesent rather large senes of 
observations for the approximate penod of late childhood and of adoles- 
cence is presented which may he of practical sen ice to school physicians 
and athletic directors 

For mathematical advice we are greatly indebted to Dr Holbrook Working 
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HEMORRHAGE AND SUBSEQUENT CALCIFICATION 
OF THE SUPRARENAL 

Charles E Snelleng, M B , and I H Erb, M B 
Toronto, Ontario 

H EMORRHAGE ill the suprarenal gland oecuis relatively fiequently 
m mfants and children There are a number of causes This 
study was prompted by the clinical observation of a patient with massive 
suprarenal hemorrhage, m whom, at postmortem, calcification was found 
in the old blood clot 

In the newborn massive hemonhage of the supraienal has been de- 
scribed 18 It is also seen in older children and adults 7> 8i 30 23 The clin- 
ical course m the newborn has been described as follows shock, listless 
ness, refusal of food, rapid lespiration, rapidly developing anemia, dis- 
tention, boggmess of the abdomen with or without bluish discoloration, 
and occasionally a palpable mass Pyrexia was observed by some °> 7 22 
Cures were reported by transfusions , 8 hormone therapy , 8 ' 23 and opera- 
tion 2 The etiology nas given as (a) probably part of hemoirhagie dis- 
ease of newborn, (b) difficult delivery (breech) , (e) Schultz method of 
resuscitation, (d) increased pressure m the inferior vena cava and 
suprarenal vein 8 8 7> 8 Smaller hemorrhages which are piobably inci- 
dental findings and not the primary cause of death are fairly frequent 
Severe sepsis causing supraienal hemorrhage has been recorded 7> 38 17 
It may be due to thrombosis of suprarenal veins, embob, or toxic damage 
to the gland This seems to be the most frequent cause after the new- 
born period 

In patients with fatal bums, hemorrhage in the supiarenal is quite 
common 8 > 18 38 

Suprarenal apoplexy m adults is described and has nearly always 
been associated with an mfeetion 30 ’ 13 ’ 36 3 "> 38 Matema 32 showed in some 
of the patients dying from suprarenal hemorrhage that there was an ex- 
cess of adienabn m the blood stream causing an adrenabn toxemia 
Calcification of the suprarenal glands has been observed in patients 
with Addison’s disease 24-27 m whom there has been tuberculosis of the 
suprarenal followed by insufficiency of the gland Calcification is re- 
ported by a few authors as occurring m children 26 ’ 27> 29 Adami and 
Nicolls 38 noted it in four patients over forty years of age m whom 
there was no tuberculosis, and they considered it may have followed 
a suprarenal hemorrhage at birth Marine 28 reports calcification of 

From the wards and laboratories of the Hospital for Sick Children Toronto and 
the Department of Paediatrics under the direction of Alan Brown M.D FR.C P (C) 
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the suprarenals ra cats, usually following distemper The symptoms 
were similar to insufficienev ot tlio gland as observed m the animals 
surviving double suprarcnalectomj for three vveoks 

Banting and Gaims 31 found in adrcnalcctomized dogs Hint injection of 
adrenalin free cortex prolonged life Also the} noted thnt Ringer’s solu 
tion was more effective than any other intravenous solution 

The material for this study is derived from the records of fort} three 
infants and children in whom suprarenal hcmorrhngo was found at post 
mortem These hnvo been observed during the last fifteen years and 
the frequency is somewhat greater than was expected Suprarenal 
hemorrhage was found fort} three times in 3,C37 consecutive post 
mortems, an incidence of 119 per cent, fifteen occurred in nowbom 
infants, and twent} -eight in older infants and children The data may 
be found in Table I 

NEWUOnt. GROUT’ 

Of the coses in this group onl} ono was diagnosed clinically (Caso 41) 
In this caso labor was difficult the infant suffered collapso, irregular 
respirations, and weak pulse A mass wns felt in the loft flank. This 
patient was also suffering from intracranial hemorrhage and, in spite of 
repeated transfusions, died Six of tho fifteen were prematurely bom 
infants, tho type of labor wns not recorded in the majority, but records 
of four showed difficult delivery (Cases 2, 7, 41, and 42) Ten of the 
fifteen were brought to the hospital under one week of age, and all died 
shortly after admission. In tho postmortem examinations very few had 
uncomplicated suprarenal hemorrhage Cases 2, 3, 7, 9, 10, 11, 13, and 
42 showed the smallest number of associated conditions, and if one ana 
lyxes the clinical findings in these, the symptoms and signs divide into 
those of (a) collapso and (b) hypcnmtnbillt} On the ono hand, thore 
was collapse, cyanosis, irregular gasping respiration, weakness, listless- 
ness, subnormal temperature lack of suckling and in somo the uncon 
firmed clinical diagnoses of bronchopneumonia, sepsis, intracranial hem 
orrhage, and aliroentarv intoxication were made Tho other clinical pic 
ture was one of twitching of the muscles, screaming, convulsions and 
fever The unconfirmed clinical diagnosis in these (Cases 7, 10, and 42) 
was intracranial hemorrhage All the cases being considered, the symp- 
toms and signs fall into theso two divisions, but the other conditions from 
which the patient suffered may have been contributory 
In three patients (Cases 2, 41, 42 — Pigs 1 and 2) a moss was ob- 
served on palpation of the abdomen, though in the first it wns thought 
to be liver There were four instances in which the mass was large 
enough to have been easily palpable In ten of the fifteen cases, the 
hemorrhage was sufficiently extensive to destroy the structure of one 
or both glands and so disorganise the parenchyma that it would not 
seem possible for the usual function to continue. 
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Infection as Probable Cause of Suprarenal Hemorrhage 
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Supraienal hemorrhage was associated with definite hemorrhagic dis 
ease of the newborn m one case only (Case 1) Intracranial hemor- 
rhage was present in five cases, indicating that the delivery was prob- 
ably difficult Sepsis or bronchopneumonia occurred m five and may 
have been a factor in the production of the hemorrhage 

OLDER AGE GROUP 

Infection — In the group of the older infants and children with in- 
fection as the probable cause of the hemorrhage m the suprarenal, 
there was only one (Case 18) m which the infection could possibly be 
excluded as the cause of the symptoms In this patient the onset was 
twenty-four hours before admission with vomiting Dianhea followed 
with rapid respirations and high fever , the child was moribund on ad- 
mission A blotchy rash and petechial hemorrhages were noted The 
pathologic findings weie negative except for the hemonhage There 
was no discoverable infection m this patient, although the fever of 
105° F made it seem probable It is possible that this may have been 
a fulminating cerebrospinal meningitis 

Five of the fifteen patients had lesions m the kidney, such as pyelo- 
nephritis, hydronephrosis, and acute nephritis Six showed involvement 
of the brain, either m the form of meningitis or thrombosis of the cere- 
bral veins Septicemia was present in seven Bronchopneumonia was 
found m seven, of which three were associated with generalized sepsis 
The hemorrhage m six of the fifteen patients was extensive enough to 
disorganize the gland somewhat, but m the majority consisted of dif- 
fuse extravasation of blood Organized blood clot with phagocytosis 
was present in one case 

Bums — In the four patients with suprarenal hemorrhage resulting 
from severe burns, the symptoms were those of collapse and circulatory 
failure This may be due to the toxemia from the bum, or possibly 
the suprarenal hemonhage may have produced these symptoms Two 
had associated duodenal ulcers Microscopically, the affected suprarenal 
glands weie found practically destroyed by the hemorrhage (Fig 1) 

Miscellaneous Causes — In the miscellaneous group of two cases, the 
first was the result of an automobile accident, death was probably due 
to the fraetuied skull However, in the clinical course it is interesting 
that, in spite of the ciamal and cerebral damage, the pulse became rapid 
and blood pressure remained low Increased intracranial pressure usu- 
ally causes the opposite effect 

The other case occurred as a result of a transfusion m which a so 
called universal donor was used The child collapsed, became blue, and 
died This course may have been due to the suprarenal hemorrhage or 
possibly as a result of the many other changes occurring from incom- 
patibility of the blood Following this catastrophe, the practice of using 
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universal donors was discontinued m this hospital There wcro no cases 
of suprarenal hemorrhage ns n scquenco to incompatibility of donors’ 
blood m the literature at our disposal 
Sequelae — In one pntient there was fibrosis of the suprarenal gland 
following a former hemorrhage that was becoming organized Calcifies 
tion of tho suprarenal was not dingnoscd antemortem in anj of the eight 
patients in whom it was found at autopsy (Figs. 3 and 4) In two (Cases 
38 and 39), however, there were roentgenograms taken during life which 



3 — Roentgenogram of abdomen ■howinr calcification In region of ■nprarenal 
(Cuo I?) 


showed unusual opacities on both sides of tho vertebral column (Fig 3) 
These were subsequently shown to be tho calcified suprarenal glands 
(Fig 4) In Cases 36, 41, and 42 there was difficult delivery and history 
suggestive of suprarenal hemorrhage occurring at birth. In Cases 38 
and 39 there was a chronic kidney disease, pyelonephritis 
In all the cases showing calcification, with the exception of Case 40, 
along with the calcareous deposits, there was evidence of previous hemor 
rhage in the form of hemosiderin contained within phagocytic cells. In 
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Cases 41 and 42 theie is no doubt that the calcareous deposit was the 
lesult of the hemorrhage, and m the of the remaining si\ cases it is 
practieallj certain 

How much the change m the supiaienal gland had affected these pa- 
tients, six of whom lived bejond the newborn period, is hard to say 
Hover ei, m the liistors of each it is evident that they had not been 
normal cluldicn “They have alwars been a feeding problem,’’ “list 
less,’’ etc 

DISCUSSION 

The supiaienal glands derelop m two parts 33 ’ 34 The cortex comes 
fiom the celomic epithelium over the mesonephios and includes pait of 
the mesonephnc tubules The medulla arises from part of the neural 
ndge v Inch goes to foim the sympathetic nervous system The cortex 



Fig 4 — Roentgenograms of calcification In suprarenal taken after removal nt post- 
mortem A Case 38 B, Case 39 C Case 43 

is rellowisli m color, and the medulla, 1 eddish brown The glands are 
situated on the upper pole of either kidner Accessory suprarenal glands 
aie fiequentlv found m the bioad ligament of the female 01 the epi- 
didymis of the male Thus are endocime glands which aie necessary 
foi life 33 The animal can hie without the medulla, but the cortex is 
indispensable Both parts arc capable of legeneration The supiaienal 
gland is the most vascular oigan of the bodj m that it receives the great- 
est relatire amount of blood for its weight erery minute The blood 
supply comes fiom branches of the mfenor phrenic, aorta, and lenal 
artei les 

In the nev born the medulla is relatir ely small, and the coitex is quite 
laige and loose In the first tiro weeks of life the central portion of 
the cortex becomes quite vascular, and the medulla glows at the expense 
of this portion 
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111 our sones agreeing with others, hcmorrlingc of the suprarenal 
gland in the new bom is usually found during tho first week of life 
Tins is during the period of hemorrhagic disease of the ncwlioni which 
niaj be an ctiologic factor The other factors to ho kept in mind during 
this period arc damage during lalior and the increased ensculnntj oe 
eumiig ill the neonatal period 

During the later Jicriod in which infection is a factor, most writers 
indicate that a blood stream infection is present Attention has not 
hitherto lieon drawn to the ncirlie lneolecmont of the kiduej with peleo- 
nephntis which probable spreads to tho suprarenal gland In direct 
extension 01 In wax of the eems in fhromliophlehitis (This was pres 
cut in ( uses 2d and Id ) ( hrome knliiee disease was present in flee 



Flff 6 — Ctue 41, Patient ten day* old. Calc 10 ration lm< al randy taken place 
Immediately underneath tho cortex, adjacent to tho hemorrtiac*, A similar picture 
waa seen In Com 4J (patient 8 dnya old) H ic K X130 

Pic. * — Com 38 PntJpnt Tno old. In lower port of flolil can t* »een orcnniccd 
blood clot, while abo\o thin are deposit* of calcium H £ E. XI ft 

with hemorrhage alone and m threo with calcification, or 31 per cont of 
the patients bejond the nowlwm ]>cnod 
Fifty per cent of the infection group hod Bopticemia Mnn> of these 
hod involvement of meninges os well Three of these were fulminating 
cases of meningococcus septicemia Rnd Case 18 may have been In a 
few bronchopneumonm and upper respiratory infection were all that 
could be found 

Calcification of tho suprarenal is usually thought of as a late event 
m Addison's disease or tuberculosis of the suprarenal gland How 
over it was described, by Ifarme 5 " in cats suffering from distemper, and 
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reference to the possibility of its oceuning as a lesult of suprarenal 
hemonhage m the newborn was made by Adami and Nicolls 30 and 
Mallory = J Again some state that it may be the lesult of necrosis of the 
gland In tins senes it definitely followed previous hemonhage 

When one lecalls the ease with which calcium salts are deposited else- 
where in the body, then deposition m old adrenal hemorrhages is not 
surprising One common type foi such calcareous change is in old 
tluombi The constituents of a thrombus and a localized hemonhage 
aie quite similai Both mai undeigo organization and frequently show 
phagoct to sis of blood pigment and occasionally calcification As a 
mattei of fact, Case 39 showed, m addition to the adrenal lesion, a lecent 
thrombus m the infenoi \ena car a with ealcaieous degeneiation This, 



Fig- 7 Fig s 


Pig 7 — Case 37 Patient i\ mo old A small amount ot cortex can be seen on 
either side of the medulla which is almost entirely replaced by calcium H E X100 
Fig 8 —Case 37 Patient mo old. Phagocytic cells in medulla, packed with 
hemosiderin H A E X140 

however, had obviouslj developed much moie recently than that in the 
adrenals 

The time lequned foi calcium to be deposited is also a matter of inter- 
est The youngest patient in the senes showing calcification was only 
eight dajs old (Case 42) In this instance the hemoirhage into and 
around the right suprarenal was very extensive while less marked hemor- 
lhage had occurred in the left gland However, at tins early date, 
ealcaieous deposits could alieady he seen lying just at the edge of the 
blood clot immediately underneath the lemains of the thmned-out cortex 
Similai calcareous deposits also immediatelj underneath the cortex were 
found m Case 41 This infant died at the age of ten days 
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That this degree of colcifltution cun tnko plncc m tlic short space of 
eight to ten davs is not nt oil mu prising in the light of cvhnt is known 
regarding the calcification of n cnllus surrounding n frncluro Here, 
also, the cnleiflcation is preceded hr hemorrhage, and while such calciflca 
tion m tho adult mac not lie recognised roontgcnologicnlh for a matter 
of nearly four weeks in children it mac take plncc ns carle ns tho end 
of one week, 30 and, according to Rolph, 31 the vonngcr the infant, the 
more rapidly calcification occurs Case 41 is nlso of interest because of 
the extensive calcareous dcjiosits in tho tubules of the cortex of both 
kidnoys (Pig 5) These deposits, howoicr, arc on tho whoh more denso 
and tend to be concontricalh arranged within the lulmlcs the epithelial 
cells of which seem to hn\o disaplienred Whether time HIV m am wnc 
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J — Case 10 Patient 17 mo old Ilcru the calcareous material In the medulla 
0,0 of the fflond. A segment of tho cortex I a nlto almost oom 

pletdy destroyed II ft E *110 

Pic. 10— Ca*o SB Patient 7 mo old. Extenslro replacement of both cortex and 
medulla with calcareous material, showing bony metnplaala In the center of the field. 
A similar picture was seen In Caao <1 H A K. x*C 


related to tho suprarenal hemonhage or whether they are men entirely 
of postnatal (lmclopmcnt ls a matter of Bpcculntion 
Other ovidonees of clmngcs taking plncc in the clot are also seen at an 
early date In a nine-day old infant (Case 11) with fairly marked 
bilateral suprarenal hemorrhage, while no calcification was seen in cithor 
gland, there was already considerable fibroblastic proliferation in the 
periphery of tho clot where it lac m contact with the thin layer of 
cortical cells immediately underneath the capsule Mam of the red cells 
by this trmo had also undergone carving degrees of disintegration, m 
somo places formuig a more 01 leas homogeneous pink staining mass 
Phagocytosis of blood pigment was not noticed m any of tho cases as 
early as this 
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In those children surviving for several months, evidence of hemorrhage 
could still he seen m the marked inegulanty of the structure of the 
gland and by the presence of fibrosis, phagocytosis or iron-containing 
pigment, and by inegulai deposits of calcium (Fig 6 — 9 y 2 mo , Figs 
7 and 8 — 4% mo , Fig 9 — 17 mo ) In Cases 39 and 43, m addition to 
the calcification, theie was also bony metaplasia with formation of mar- 
ioiv spaces (Fig 10) Such metaplasia has long been lecogmzed as occur- 
ring m the scleiotic walls of blood vessels in degenerated tumors, as for 
example, m the uterus and the thyroid , and we have seen one such in- 
stance m a case of an ependjmoma of the biam in a child In these 
instances it must be assumed that some of the connective tissue cells in 
the region of the calcareous deposits become specialized as osteoblasts, 
thus giving use m the process of time to time bone 
Total loss of the supraienal is incompatible with life Fiom this senes 
it is evident that there is partial damage to the gland which is not fatal 
at the time This is quite evident from the patients with calcification as 
the hemoirhage must have occurred some time previously Some of 
these were not in good health previous to the final illness It is possible 
that partial damage maj modify the life and metabolism of the individ- 
ual , this possibility is interesting 

SUMMARY 

The recoids of foity-thiee cases of supraienal hemorrhage observed at 
postmorten have been discussed Only one case was diagnosed clinically 
Fifteen of these were in newborn nifants The symptoms noted in this 
group weie of two types on the one hand, collapse, on the other, 
stimulation 

In the oldei age group fifteen cases of suprarenal hemoirhage were 
found associated with infection Chronic renal disease, septicemia, and 
meningitis were the most frequently associated infections 

Foui patients with burns, one following a seveie accident, and one 
a transfusion from an incompatible donor made up the miscellaneous 
group 

In seven cases nr which death was due to lntercrrrrent disease, calcifica- 
tion was found m six cases and fibrosis m one In two patients m the 
newborn period with fatal massive hemoirhage of the suprarenal, begin- 
nnig calcification was found microscopically In eight of the newborns 
there was definite evidence of previous hemonhage into the gland Some 
of these patients had shown, prior to the final illness, a tendency to be 
less lobust than normal infants of the same age 
A rfeum6 of the available literatuie is given 
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CHOREA IS IT A MANIFESTATION OF RHEUMATIC FEVER? 

Jesse R Gerstley, MD, S A Wile, MD, Chicago, III, 
Eugene I Falstein, SI D , Elgin, III , and 
May Gatle, SI A ,* Houston, Tunas 

QEVEN yeais ago we began a study of clioiea and its 1 elation to 
rheumatic infection m chddliood Provisions were made for the 
study by giouping all hospital and dispensary patients with chorea 
into a special clinic Up to date appioximately 150 patients have been 
legistered, a number presenting an unusual opportunity foi study 
Originally we had no doubt as to the lheumatic origin of choiea, but 
as the study progiessed we have come to question the absolute ac- 
curacy of this orthodox concept 

PLAN OP STUD\ 

Foui methods of approach weie employed 

1 A careful detailed social seruee survey of fifty-eight of these pa- 
tients f 

2 A review of all their hospital and clinical records 

3 A comparison with a conti ol gioupl One of us spent six weeks 
in a camp especially designed to piovide comalescent care for children, 
aged from seven to fifteen years, suffering with rheumatic heart 
disease This group, offering a somewhat similar social background to 
our chorea group, was used as a control to determine the frequency 
of a history of choiea m rheumatic endoeaiditis 

4 A final physical leexammation of forty-five patients with special 
lefeience to cardiac findings, including fluoioscopy and electrocardi- 
ography In these forty-five both hospital and clinic records were 
especially satisfactory This group was chosen to give a cross-section 
of the larger material 


LITERATURE 


It is not oui purpose to review m detail the voluminous literature 
but simply to call attention to the fiends since we started our mvesti- 

From the Sarah Morris Hospital for Children and the children s cardiac service of 
the Mandel Clinic of Michael Reese Hospital aided bj the Emil and Fanny Wedeles 
Fund for the Studj of Diseases of the Heart and Circulation. 

Head in abstract before a joint meeting of the American Academy of Pediatrics 
and the Central States Pediatric Societj Sept. 22 1933 

♦Graduate student in the School of Social Service Administration University of 
Chicago 

+We are greatly Indebted to Miss Ruth Emerson Associate Professor of Medical 
Social Work in the School of Social S*r\ice Administration of the University of Chi- 
cago Miss Elizabeth McConnell Executive Director of Mandel Clinic Miss ,Aftta 
Horn Head of the Department of Social Service at the Michael Reese Hospital Miss 
Elizabeth Condon and Mrs Helen Salzman for the assistance offered in the survey 
fWe vrisli to express our thanks to the Sunset Camp Service Dengue for access 
to their records 
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gations Iu 1927 ouo of vis 1 noted tlmt tonsillectomj line! no appro 
ciable offect upon tlio course of chorea and tentntnolv raised the ques 
tion as to whether all chorea whs rheumatic in origin The same year 
Kaiser 3 also noted (hat tonsillectomv had no elTecl upon tho course of 
chorea but that the tonsilloctomircd patients were less likely to do 
velop endocarditis These conclusions vvero corroborated ill his later 
studies * Apparentlv Kaiser accepted chorea ns a manifestation of a 
rheumntic infection Working independents ivc* armed at conclu 
sions similar to Kaiser’s but reiterated onr question ns to the rheu 
matic origin of all instances of chorea 

These studies have had little offect upon the subsequent literature 
The majontj of observers still accept chorea nB a manifestation of a 
rheumatic infection or, at any rate, of a chronic streptococcus infec 
tion For example, onlv rceentlv Lnctli and Sutton 1 have roported 
eases of chorea occurring in tho negro, which the} apparently accept 
as a rheumatic manifestation Occasionnlh authors have attempted 
to relnte chorea to other origins, such ns encephalitis," metabolic or 
constitutional faotors, T or derangements of the thyroid, parathyroid 
or adrenal glands * The effect of emotion hns long been known and 
recently has been reemphasised by Sturton* and Berg 11 In onlv one 
instance has the disease been studied ns a bolmvior problem,” an ap 
proach we have found oxceedinglv beneficial in our plan of thernpv 
Some recent experimental work has suggested differences between 
active rheumatic infection and chorea. Uassler and Jlollor” report the 
sedimentation of red cells normal in chorea but definitely changed in 
active rheumatic infection This has been corroborated in a recent 
paper by Blghammer 11 

EESUPTS 

As a result of our own investigations our conception of the true 
nature of chorea has been altered It now seems to us that chorea 
is a clinical syndrome rather than a disease uititv, dovolopmg m a 
child, predisposed to it by heredity and constitution, upon exposure to 
exhausting psychic stimulation or various infectious factors While 
some of the patients have suffered from rheumatic infection, the in 
tnmate relation of the rheumatic “virus” to the aotive etiology of 
chorea is by no means clear Indeed, psychic traumn seems a far more 
important factor m its etiology than does any type of infection 
From the standpoint of etiology, the results of our statistical and 
clinical investigations are presented in composite in two groups, pre 
disposing and aotive causes of the disease 

A. Predisposing Causes 

Heredity — Heart disease was reported in thirteen families but was 
mostly of the degenerative rather than the rheumatic type These 
families gave no special history of rlieumatio fever A historv of 
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cliorea was obtained in fouiteen families and of epilepsy and psyclio- 
neuroses m eight others There were fourteen individuals m the 
families with thyroid disease Every family with the exception of 
three was repoited as poorly integrated from the social point of view 
with exaggeiated emotional leaetions 

Age — The onset of chorea oecuired between the ages of five and thir- 
teen years, most commonly between the ages of seven and twelve No 
case of chorea occuned after xmberty All of the 150 cases recoveied 
at or before this penod, and there weie no recurrences In other 
words, something connected with the endocrine hormones seems to 
play a role — if not active, at any late decidedly predisposing 
Sex — Twenty-nine patients were girls, and sixteen were boys 
Living Conditions — It is known that ehoiea lilce rheumatic fever oc- 
curs more frequently in the clinic than in wealthiei private practice 
In our senes the wretchedness of living conditions seemed worse than 
in the usual clinic family In one instance ten adults occupied four 
rooms In twelve families, three or moie peisons occupied each room, 
and in thirty families the child shared lus bed with another child or 
adult The afflicted child was usually found sleeping in the dining 
room or kitchen, disturbed by the adults and kept awake by the lights, 
confusion, and blare of radios m adjacent tenements Associated with 
poverty invariably is the question of food While n e have not quan- 
titated the diets, it would appear that the diets were geneially in- 
adequate, especially as regards -vegetables and fruits 

Temperament — It is known that chorea occurs chiefly m the intelli- 
gent overstimulated child Thnty-eight of oui forty-five children 
showed more than aveiage intelligence in school Five weie definitely 
subnormal * Chorea seems to occur most frequently m the child of a 
certain type — the one with introvertive tendencies Practically all 
our children were found to be worrying about poveity and family 
problems, and all but three were consideied poorly adjusted to the 


Table I 

Size of Family (58 Patients) 



NOMBEB OF OHILPBEN IN FAMILY 

NUMBER Or PATIENTS 


1 

4 


2 

10 


3 

14 


4 

11 


5 

8 


0 

4 


7 

4 


8 

2 


9 

— 


10 

— 


11 

. 


12 

1 


•These represent all the subnormal of the entire 150 Their records were in- 
cluded In the forty-fl\e because they had all been hospitalised. 
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conditions at home or school Twenty nine presented some definite 
behavior problem, severe enough to attract the attention of the school 
teacher Of course, this inn's hn\e boon associated with tho onset of 
the disease but if so, tho onset is of a nature for more chrome and 
unusual than that of any common infection In short, children with 
chorea seem to liace a certain predisposing constitution which wo have 
como to consider 1 the chorea temperament ” 

Table II 


IsoMEaiCAL Status iv Famut (^8 Patients) 


oodeh or Birm 

r \T1EN~S 

1st 

20 

2nd 

13 

3rd 

10 

4 th 

a 

cth 

3 

cth 

3 

7th 

1 

8th 

1 

0th 

__ 

10th 



11th 


12th 

1 


Regronpmg Tables I and II as to oldest vomigest and only child 
shows 

First bom 20 

Youngest 15 

Only 6 

Fort} -one of fifty-eight children who de% eloped chorea occupied 
positions in the family known to pediatricians and students of behavior 
as being hazardous 

B Actnc Cause* 

AVe found nothing m tho miney of the records the searching social 
or medical lm estigatious, or the final physical examination to sug 
gest a close etiologic relationship of rheumatic fe\er or any specific 
infection to chorea This is based on the following observations 

Onset — The onset is usually insidious, the child being nervous, lm 
table, and abnormal for weeks or montlis before tho acute mamfesta 
turns — very different from tho history of ordinary infection Srxty 
five per cernt of our cases gave a lnston of symptoms long before the 
onset of the chorea and in only three did tho chorea start acutely m 
an apparently stnble individual 

Relation to Infection — Four children had suffered from scarlet fever 
and one from diphtheria Six had definite clear cut articular rheuma 
tism Ten histones of vague aches and pains suggested rheumatic 
diathesis In Done did the chorea immediately follow tho infection 
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Cluneal Coinse — Tlieie is nothing m the cluneal course, tempeiatuie, 
pulse, or blood count to suggest acute infection 

Caidiac Involvement — Thirteen childien showed no cardiac findings at 
any time In thirty-two there were some abnormal cardiac findings pres- 
ent at or during their period of hospitalization Of these thirty-two, 
nineteen occurred in chddren with chorea but with no history of acute 
lhenmatic fevei In these nineteen, the murmurs were transient and 
disappeared befoie the chdd left the hospital, very different from true 
lheumatic endocarditis Of the thirteen m whom a murmui was pies- 
ent upon discharge from the hospital, nine showed some cardiac en- 
largement, but these findings had been present upon admission and 
the chdd had previously suffered from definite rheumatic infection 
Most of these had tonsds This wdl be discussed again later 

Psychic Factors — "While our search offeied no confirmation of the 
lheumatic etiology of chorea it did emphasize strikingly die importance 
of emotional factors in our clinical material Psychic trauma seemed 
so intimately related to the actual onset m twenty-two cases as to force 
the question of its being the activating factor Domestic discord was 
a pionnnent feature It was plainly apparent m thnty-two families 
and extreme in thirteen The onset of acute manifestations often fol- 
lowed a domestic crisis, such as divorce, sepal ation, desertion, drunk- 
enness, aud the advent of stepbi others and stepsisters Other types 
of emotional injury were common In three gnls the onset was re- 
lated to attempted rape In four others the chdd lived m continuous 
dread of assault by undesirable chaiacters m the neighborhood One 
chdd was aware of the dlicit sexual relations of her mother In others 
the onset followed acute fright In short, in our series psychic trauma 
lesultmg from fright or overwhelming grief stood out far moie stnk 
mgly than did any history of infection 

Relation of Rheumatic Fevei and Tonsils to Endocai ditis — The final 
physical examination of our forty-five chddren showed a surprisingly 
low incidence of endocarditis compared to what we had expected to 
find It also levealed an interesting relationship of this endocarditis 
to rheumatic fever and to the presence of tonsds as shown m Table 
III Our findings confirm the previous observations that tonsillectomy 
has no effect upon the course, seventy, duration, or tendency toward 
lecurrence of chorea Tonsillectomy does have a definite influence 
upon the development of endocarditis m patients who subsequent^ 
develop choiea 

The incidence of endocarditis m those choieic patients who still 
had tonsils and who gave a history of rheumatic arthritis is shown m 
the column on the left m Table III It wdl be seen that piacticalh 
all these patients dei eloped endocarditis In the middle columns are 
those patients with a questionable history of rheumatism, such as the 
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usual vaguo muscle aches and pains In tins group cndouuditis oc 
curred clued) among those ihoreti pntmnts who still retained their 
tonsils On the right arc the choreic patients vv ith no histor) of rlicil 
matia fovor Endocarditis again developed print icnllv ixcliisrvch in 
those still retaining their tonsils The absence of endocarditis m the 
large gronp of choreic patients vvtth previous tonsillectomy and with 
no historv of rheumatic fever is striking Table III suggests dcflmtolv 
that m chorea endocarditis develops not as a result of the chorea but 
from a more or less independent tonsillar and rheumatic infection 
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An effort was made to compare the home conditions of tins group 
with that of another group of clinic patients attending a special car 
time camp In onr gronp we had endeavored to dotenmne how fre 
quently chorea Jed to endocarditis In the control group, all of u horn 
had endocarditis we endeavored to determine how frequently a his 
tory of a preceding chorea could be elicited 

The social surveys wore made by different vv orkors and from differ 
ent viewpoints hence wc do not feol the comparison above criticism 
bnt there is cortainly not the same history of marked poverty and 
domestio infelicity in the group of cardiacs The medical histones of 
these control cardiac children are stnkmg Appaiontly uncomplt 
cated chorea was only occasionally associated with the development 
of endocarditis Of fifty fivo boys, forty one gav e a history of rheu 
matic fever alone Thirteen had rheumatic fever and chorea Onlv 
one had chorea alono and here the cardiac lesion was doubtful Tlic 
girlB were particularly interesting Of ninety four, sixty eight gave 
a history of rheumatic fever alone, eighteen of rheumatic fever asso 
oiated with chorea aud eight of chorea alone In four of the latter 
the cardiac lesion was doubtful The incidence of chorea is twice as 
great in girls as in boys Hence one would expect to find a history of 
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chorea more frequently m cardiac girls than boys In this senes 
chorea appeared in approximately the same percentage m eithei sex, 
and endocarditis only rarely followed uncomplicated chorea 

discussion 

Until the infectious ongm of chorea is either pioved or repudiated 
no definite conclusions can be drawn as to etiology To formulate our 
own opinions eyen after these seven years is still a difficult task The 
clinic children with chorea come fiom an environment which seems to 
favor rheumatic infection The two conditions do exist as concomi- 
tants and, when chorea is associated with a rheumatic infection, the 
subsequent endocarditis is often more severe Furthermore, it seems 
to us that the constitution, diathesis, 01 tempei ament, and possibly the 
endocrine balance may play a predisposing role m both conditions 
though the introvertive tendencies seem universally present in the 
choreic children only In the choreic patients, adverse social and 
economic conditions are an important contributing factor in produc- 
ing a state of mental overstimulation Given such a background, our 
histories suggest that any trauma, be it psychic or infectious, may pre- 
cipitate an attack of chorea As these children come from an environ- 
ment favoring rheumatic infection and may themselves be constitu- 
tionally predisposed to rheumatic fever, it seems logical that such 
infection should fiequently be listed m the etiology of chorea On 
the other hand, obseivation of these children over a period of years 
and the finding that endocaiditis is by no means an lhvanable com- 
plication of chorea, but almost exclusively a sequel of true rheu- 
matic and tonsillar infection, lead us to think of rheumatic fever and 
chorea not as cause and effect but as concomitants in the same type 
of child We feel that rheumatic infection is not a specific etiologic 
factor but one of the many, either psychic or infectious, which may 
precipitate the disease 

It is well known but perhaps insufficiently emphasized that these 
children never show any clinical sign of permanent organic defect of 
the nervous system There is complete clinical recovery in all cases 

Can psychic tiauma produce such a syndrome? The recent discus- 
sions of Sclnlder and Malamud 14 offer support, foi such an hypothesis, 
but further work along such Imes is necessary 

We must also raise the question of whether our low incidence of 
endocarditis may be due to the special clinic which kept the patient 
under close observation It is possible that had the children been 
turned loose with no pieientive cardiac supervision the incidence of 
endocarditis might have been higher In a previous publication 10 we 
have called attention to the excellent results and the few recurrences 
following from what we call the prophylactic treatment By keeping 
the youngsters under constant observation, social and medical, and in- 
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torpretmg tlio children s needs In Iho jinrents, obtaining cooperation 
from the school toaelu.r avoiding the radio and thrilling mime, onlv 
six of the fort} five patients developed a reinrrente and three of these 
had not beon faithful attendants at the dime Possibh this treat 
ment map hnve of itself prev ented endocarditis 

SUVMAnV AND 10\CMJSI0\h 

1 One hundred fifty eases of chorea have been registered in a speual 
dime dnrmg the last soven years 

2 Fort v t'n o of these who had also been hospitalized were selected 
at random for an intensive social service and medicnl studv 

3 A clear ent histor} of rheumatic fever was obtained in onl} sit 
cases. Fourteen additional cases gave a questionable rheumatic lnston 

4 Definite endocarditis dec eloped in twelve patients Five of these 
gave a historv of true arthritis In four a questionable historv wor 
obtained In eleven of the twelve tonsils wero present. In onlv one 
ease of chorea without tonsils and without a histor} of a rheumatic in 
fcction did endocarditis develop 

5 The absence of endocarditis in the large gronp of choreic patients 
previouslv tonsilloctomued and with no historv of rheumatic fever 
strongly suggests that rheumatic fever and tonsillitis must plav a far 
more important rfllo in the etiology of endocarditis than docs chorea 

G A rcviow of tlio histones of a control group of children with rhen 
matic endocarditis onlv rarely lovtalcd a preceding history of nncom 
plicated chorea 

7 In our senes chorea developed m mentally alert introvertivo chil 
dren These children are apparently predisposed by their particular 
constitution, hcredit} environment and in some instances a possible 
endocrine imbalance From our observations there is little to favor a 
specific infectious origin of chorea It seems to us that- chorea is not a 
manifestation of rheumatic infection por se but that it is a clinical syn 
drome developing in a predisposed individual as a result of varions 
psychic or phvsical insults No matter what the exciting cause muv he 
the choreic constitution seems of paramount importance In our senes 
chorea less frequently followed infection than it did psychic trauma 
resulting from exhausting pRvcluc stimulation 

8 Our studies suggest 

a. Chorea may be caused by rheumatic fever, but this is only one of 
many immediate causes Psychic trauma seems far more important 

Ii Moro important, too, are predisposing causes such as age, en 
vironment, temperament, special constitution, and possible endocrine 
factors 

e. Chorea should not he taken os an indication of rheumatic rnfee 
tion without other rheumatic manifestations 
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TIIE OCCURUENGI OF BUOOD FILLED G\STS ON Till. 
CARDIAC VALVES IN INI A NO 

brti hen D Jin is TI D • 

Rochester, JIlsn 

R OUTINE postmortem examinations of t lie hearts of now bom m 
fonts nnd children m the pathologic lahorntorj at the Uruversih 
of Minnesota during a period of mx months disclosed the rather fie 
quent occurrcnco of small, blood filled delations on the ouncnlar sur 
faces of the ntnoicntricnlnr \nhes In new of the fact that such 
findings mn\ bo mismtei prated foi endocardial \< gctations b\ ono tin 
ncquainted with thoir anatomic significance, it seems adiisnblc to dis 
cuss their frequenci and liemgnitj 

Tho presence of these cists has recciitd but slight attention be vnuous 
investigators since Lusenha described his first ease m 1857 Two re 
ports have nppenml from this count n \pparcnth tho condition has 
gencrnllv been recogniml In those mnhing iicountal pnthologic exam 
umtious nnd has been considered an unimportant nnntonuc finding 
Tho present senes of eases is based on ]«wtmortcm examinations of 
scvcnt.i two infants most of whom had bun premature stillborn, or 
had died within tho first week of life A few older children were m 
eluded Of the seieutj two hearts Iwcnti three, 01 32 per cent dis- 
closed the presence of blood filled cists on t lie cardiac eahes This 
figure corresponds well with the incidence of 25 per cent which 
Luschka reported in tho first description of tho condition, but it fails 
to agree with the luglicr figures of CO to SO per cent given 111 other in 
instigators 

The age factoi is important The majoiiti of subjects it will be 
noted, nero full torn infants who bad cithor been stillborn or had 
died within the first week of life The oldest child of the group with 
evsts on the cardiac valves was eight mouths of age the joungest a 
premature infant in the seventh month of gestntiou Although tho 
largest numlxn of cj-sts (fourteen) occurring in anj of theso cases was 
found In the cast of this prematura infant none were found m a group 
of file hearts from fetuses six months old or less when tho cardiac valves 
were studied microscopicallj in serial section The causes of death in 
the entire senes were pnncipaRy trauma at birth congenital mnlforma 
tions, 01 among older chddrcn infection 
Fellow In P^JIatrlca tlio Uaj o Foundation. 

Work done under the direction of Dr R. T Bell Dcpurtnient of Pathology Uni 
v mlty of iIlnne»*otn Mlnnonpoll* Minn. Submitted for publication, Anc 10 1831 
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The site of piedilection foi these nodules is the atiioventncular valves, 
with the tricuspid valves slightly the favonte In ten cases the tricus- 
pid valves weie affected, m six, both tiicuspid and mitral valves, in 
five, the mitral alone, and in one ease each, the aortic and pulmonic 
valves, respectively The piesence of a blood-filled cjst also was noted 
on a papillary muscle m one ease These cvsts usually are found from 
1 to 3 mm removed fiom the free edge of the valve on its auiiculai 
surface although thev may occur anywhere on the surface of the leaf- 
lets Cysts have been reported as having been piesent on the ventric- 
ular aspect of the atiioventncular valves, but they aie infrequent Oc- 
cunenee at the line of closuie has also been noted, although not m any 
of the piesent cases 


r ; 



Fig 1 — Heart or fetus In seventh month of gestation. Several blood-fllled cysts 
are present on the auricular surface of the tricuspid \alve. 


It is usnal foi these cysts to he multiple, and, occasionally, they may 
he so closely gionped that the surface of the valve resembles a laspberry, 
winch condition occuned m a case reported by Haushalter and Thiry 
m which there were foity cysts on a single leaflet In the present senes 
eleven cysts were found on the tiicuspid valves m one ease and, in this 
came case also, three on the initial valves Cysts on the semilunai valves 
project on the ventricular aspect of the valve near the base of the 
cusp Theie were but two such cases m the senes 

The cysts vaned m size from that of a pinpoint to 2 mm m diameter 
The largest cyst reported was that bv von Kahlden which measured 
3 by 9 mm Thev may he multiloculai , and this is particularly ap- 
paient when they aie seen micioscopically Giosslj, thev appear as 
dark sharplv circumscnbed, lounded elevations on the smooth surface 
of the valve Thej aie easilv visible m a good light with the naked 
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e\o bocmisc of tlio contrast of the dnrh contents of tho cyst ngmnst tin. 
pnlo background of the suifaec of the \nl\e (Fig 1) 

Before gomg into t lie histologic nature of theso small elections on 
the vahes it might bo well to renew liriofh the formation and normal 
strnotnrc of the cardiac mhos The atrioventricular valves of n now 
bom infant arc small projections from the cardiac wall winch nro com 
posed of fibrous tissue and nro covered In endothelium Tlus fibrous 
tissue is condensed to form a sort of pi nt(, extending from the baso of 
tho valve at its attachment to the wall of tho heart nnd thinning out 
toward the free edge of the leaflet, where onh embnomc cellular tissuo is 
found This embryonic connectnc tissue is the mntcnnl that forms the 
small nonpigmented elec at ions, known ns Albim’s nodules, on the sur 
face of tho cardiac valves of ncwhoni Infants. Some nnestigntors claim 
thnt m late fctnl life blood vessels mnv lie demonstrated entering the 



Fis 2 — Section of the tricuspid vnl\e of a fctu» in tho Devon th month of ffe*t»tiojv 
The cytts tiro beneath the auricular endothelium end aro filled with blood (X 6) 

onrdinc valves at then points of attachment to tin wall of the heart 
These may possibly be remnants of the vessels that nourished the muscle 
fibers which arc normal] v found in the ntrio\ entnculnr valves of fetuses 
but w'hich arc replaced in later embryonic life by fibrous tissuo Elastic 
fibers arc more common m the scmllunni valves, but they are found in 
the atrioventricular vahes at their points of attachment aud near the 
auricular surface \s tho child grows oldor an increase of elastic 
tissuo fibers is noted m the valves The \ on tricolor surface of the tn 
cuspid and mitral vahes is \cr\ imcvon, owing to tho insertion of the 
chordae tcndinac between winch are mom furrow's and small endo- 
thelial lined c-unnls thut penetrate into the substance of tho valve toward 
the auricular surface xn o more or less tortuous course 

These elevations on the atrioventricular valves wero studied micro- 
scopically m four cases, and scnol sections were made m three The cyst 
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usuallj is a lound, smooth-walled cavity, pushing up tlie endothelium 
of the surface of the \alve beneath which it lies (Fig 2) The wall is 
composed of a few concentric lajers of fibious connective tissue, and the 
lining of the cyst is made up of a single layer of spindle-shaped cells 
with long, oval nuclei that cannot be distinguished from endothelium 
No muscle 01 elastic Abel’s can be seen m the capsule of the cyst The 
ci sts mav be multiloculai 01 a senes of communicating cavities If the 
piessure within them becomes too gieat, the partitions may rupture, 
thereby converting a gioup of evsts into one large cavity The endo- 
thelial lining may slough off into the contents of the cyst 

It is not uncommon to sec small out-pouchmgs from the periphery 
of the wall of the cyst, geneialh on the ventnculai side In addition, 
seveial small, oval 01 elongated spaces aie seen, which appaiently are 
lined with endothelium, hung within the substance of the valve and 
lunnmg m a direction at right angles to the long axis of the leaflet 



Pig; 3 — -Endothelial-lined canals In the substance of the tricuspid valve, which open 
Into the ventricular surface of the \a!ve (X2&) 

(Fig 3) Theie arc also many mfoldmgs fiom the ventnculai surface 
of the valve, lined In endothelium and dnected toward the aunculai 
surface These nun be very tortuous m then course ajid nevei can be 
tiaced as far as the auricular surface Thev did not join cj sts m any 
of the eases in this senes 

The contents of the cysts aie chiefly erythrocytes, with occasional leu- 
cocytes and cells desquamated fiom the mnei wall of the canty Ac- 
cording to Wegelin, this matenal becomes hvalmized as regression of 
the evsts occuis m latei infancy, until, fiuallv, all that remains to mark 
the formei site of a blood-filled evst is a little vellovv pigment which is 
composed of non fiom the ervtluocytes in the substance of the valve In 
the process of involution, the wall of the evst collapses, most of the 
blood is absoibed, and the walls of the endothelial-lined canals, ongmat- 
mg from the ventnculai surface of the valve, approximate until tliev 
merge with the valve substance 
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Four explanations have licen olTorcd for tlir origin of those cysts 

1 They were considered to be hematomas, tint b\ Blsnsscr, in 18-15 
nnd Inter by Lnrehha who thought them to lie extravasations of blood 
into the nodub Albmi of the tnlaes Tmumn tans supposed to pins on 
importnnt port in the production of these extravasations benenth the 
Kurfnccs of the valves 

2 Bcrti who first demonslmted the endothelial lining of these cists, 
held that tlici arc remnants of fetal valve teasels which lmd undergone 
cystic dilatation Fnhr and other invest lgators upheld this anew, winch 
reecned support from the fact that the greatest meidenco of the cysts 
occurred on the atrioventricular anises since they were Bhotvn to be 
more a oscular in fetal life than the semilunar voltes Also, the great 
cst incidence of tho evsts corresponded m time with the penod during 
which blood aesscls avere most prominent in the anises, the period of 
late fetal life 

3 Nichols who published the finit report of this condition m this 
countrs in ISOS, said tluit they arc nngiomns He found n somewhat 
similar condition m the bladder of the same patient, a child eighteen 
days old and he compared these findiugs to the more common angiomas 
in the skin of newborn infants. 

-1 Hnushaltcr and Tlura ndaauced the theory that they are cystic 
dilatations on tin ends of endothelial lined canals, ashore origin is be 
tween the insertions of the chordae tcmlmnc on the scntriculnr surface 
of the atrioventricular anises or, in tin case of the semilunar valves, 
prolongations into the leaflets from the sinuses of Vnlsalaa This has 
since been substantiated ha several more recent investigations Vcntnc 
ular sa stole forces blood into the canals nnd distends their ternunn 
lions beneath the aumular endothelium forming blood filled casts. Con 
ditions faaonng circulators disturbance sueh ns usphvxia or cerebral 
hemorrhage, were thought to account for the more fneguent incidents 
of evsts in there cases. 

\t present, the (Inal theora seems to be the most suitable for the ex 
plaiintinn of the appearance of there blood filled evsts on cardiac valves 
Vceonling to the proponents of this theora, the endothelial lined canals 
rnn a tortuous coiirxi from the ventricular surface of the valve toward 
the auricular surfaei m the ease of the tncuspid and mitral aah<-» 
No connection of the rasts with vessels entering the aalac at its bas< 
could lie dimonstntcd ha Inter wnrhirs as Bcrti and others had pp 
alousla claimed nnd no connection with the general circulation was 
iinlcnccd Thin is no communication lietween the adjacent canals 
The walls of thc-J canals maa lie comprvs cd so that all that is seen 
is a double Invar of ilnrhla staining endothelial cill* Compression of 
the canal is espssialla freapicnt ns it inters the cast usualla on lie 
aenttaeulnr side '^vlnuis in tin present s n« did no! pacal ana 
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canal that could be traced from its origin on the ventricular aspect of 
the valve to a union with the cyst although seveial sections showed canals 
adjacent to the cyst that suggested the possibility of such a condition 
Because of the tortuosity of the canals, it was impossible to demonstrate 
the connection of canal and cyst m any case Jonsson made models of 
these cysts, by the Bom method of wax-plate reconstruction, and he was 
able to demonstrate that the cysts have numeious stalklike piojections 
which extend from the cyst and open on the ventricular surface of the 
atnoventnculai valves 

Cysts on the semilunar valves aie formed from canals which take 
origin m the smuses of Valsalva, neai the attachment of the valve 
cusps These cysts aie piesent on the ventnculai aspect of the cusps 
Since the semilunar valves contain more elastic tissue than the atrio- 
ventricular valves, the structure of the semilunai valves is firmer and 
does not favor the formation of cysts within its more compact sub- 
stance As the child grows older, more elastic fibers appearing m these 
valves offer more resistance to the entrance of blood into the endo- 
thelial canals 

With the majority of infants these cysts disappear by the third 
month of extrautenne life, however, Wegelm lias found them present 
in the cardiac valves of several adult patients 

No cardiac murmurs have been leported as a result of the presence 
of these blood-filled cysts on valve surfaces, and there is no evidence 
that they favoi the development of endocarditis 01 of valvular insuffi- 
ciency m later Me 

SUMMARY 

Small, blood-filled cysts occur not infrequently on the leaflets of the 
cardiac valves m the neonatal period The best explanation for their 
origin is that they aie cystic dilatations at the ends of endothebal -lined 
canals m the substance of the valves 
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SODIUM TJIIOG1 YNATf IN PKOPJn LAXIS AX D TREATMENT 
OP BACILLAm DNSLN fFItt AVIT1I SPECIAL 
FMPITASJS UPON Tlir SniGA TYPE 

A Pnofiiu-ss Hu*out (cnrji\c Tiir Em<r T\vo-Yn.vr Phuod 
or \ Citmcvi Mum 

Er>\\ uw Cmvt MtTOin.u., AID \\n Du in A\ Goitmvn JID 
Mrvnni« Tr%\ 

B ECAt SD of tho prevalence of boullnrj dvscnterv of the Shiga 
nml other types and tlic associated unfnvornble mortalitv for a 
number of 'ears phpuemns jn Hie Ronthem Reckon of the United 
States lime been seeking some specific treatment effective both in 
prophylaxis and thcrnpeusiK 

In June, 1912 one of ns wns privileged to observe at first band 
the experimental work being done In Prof \ ( Iw, of the depart 
inent of physiology Nort Invest cm Unnersitv J mil quote from his 
article more recently piiblmhed “During the course of a stwh In 
Kcid Anderson Stubblefield and In* on the effect of filtrates of the 
Slugn bacillus on the niotilitv of the gastrointestinal tract of dogs and 
dnring the course of a stud\ bv Crandall and Ynderson on tbc use of 
sodium thioewinnte to dttenmno free watt r in the body it was dis 
covered tlmt dogs which had reecned the tlnoevnnnte four to fne weeks 
ptwioiwh failed to react m the u uni manner after receiving lethal 
doses of th< toxic filtrate It was decided to invt>tigate this acci 
d< vital observation ff 

As a result of tins observation Professor Iw and Ins coworker* 
rondutted mi oxpt riment nnolving Rome five hundred dogs and a 
senes of rabbits mill the following conclusions which formed the 
basts for onr oxptnmont* on the human The intravenous (20 mg 
per I ilogrnm) or oral (fiO mg per kilogram) administration of sodium 
tlnoevnnnte from fourletu daw to seviral (four or Tim) necks prior 
to the administration of n Mngn dvsenter} toxic filtrate affords pro 
tint ion against the Ktlin) action of the toxic filtrate m Rome but not 
nil doirs and sodium thincvnn'ite (rhodanate) in tins dosage is not 
dangerous for either intravenous use or In mouth * 

Iw suggested that from hr* experiments he lulievul Rodmm 1 1no 
c\nnnte might nut nniv prove to b rfiettne in jm venting bhiga 
dvsi nti n in the human but would even po^*e«?s therapeutic value ns 
mil if ndmim l» red nrlv imuigl nfu r inftetion \fur the onset 
of the diM a t and partienlarh in the tf rollnp e or after ex 

-m u IVr Mm rl et 1 tUlr}-* t rt t Hi * f T -m* 
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teusive, bloody diunhea, Ivy consideied that the diug would pxobably 
be relatively impotent and should be used only in connection with 
such supportive measures as parenteral administration of sodium 
chloride and glucose solutions and blood tiansfusions 

The pioplivlactic dose of sodium tlnocjanate lecommended for trial 
by Ivy was 20 mg per kilogiam (1/3 gram for each 2 2 pounds) of 
body weight, daily, admmisteied m bioken doses for tlu.ee days His 
expenence indicated that this prophylactic treatment should afford 
pioteetion for at least one month against an otherwise lethal dose of 
dysenteiy toxin His data did not cover a longei period or the pos- 
sibility that repeated infection might dimmish or overcome the pro 
tection conferred by a single piophylactic course After the onset 
of the disease, a smgle mtiavenous injection of 10 or 20 mg per kilo- 
gram of body weight of a 1 5 or 2 0 per cent solution of pure sodium 
thiocyanate was lecommended 

Before beginning oui experiments upon the human, we reviewed 
as fully as possible the essential pharmacology of the drug and the 
dosage Sodium tluoeyanate (rhodanate) has been used for a great 
liumbei of conditions m the past It has been advocated m the treat- 
ment of hypertension by many observeis Numeious reports, both 
favorable and unfavorable, have appealed m the last few years re- 
garding its use in various psychiatric conditions Numeious claims 
of toxicity also have appeared, but the drug m these cases was given 
m lather laigo doses and over a long period of time 

Goldrmg and Chassis 2 have leported toxic manifestations in thirteen 
patients with essential hypertension The duration of the medication 
was from 7 to 69 days The average daily dosage was 0 17 to 1 62 
grams The total dosage at the time of thiocyanate intoxication varied 
fi om 5 87 to 32 51 grams 

Egloff and his coworkeis 3 reported unfavorable lesults with thio- 
cyanates in the treatment of hypertension , all of the patients showed 
some toxic manifestation usually at the end of from two to five days 
Nausea was the most piomment symptom Ten of the twenty-five pa- 
tients complained of abdominal discomfort and dianliea One-gram 
daily doses weie given foi one week with smallei doses foi two weeks 
longer Howevei, Black and his coworkers 4 used as high as 45 grams 
daily ovei a long penod of time on psychiatric patients with no toxic 
effects 

Pauli, 5 in a limited number of cases, found that sodium thiocyanate 
affected neuioses and artenoscleiosis His tests were suggested be 
cause thiocyanate influences the aggregation of colloids m much the 
same waj as the iodide ion, baling a somewhat moie solvent action 
It also hastens the elimination of metals perhaps by rendering metal- 
lic piotem compounds more soluble It lesembles the iodides also in 
pioducing conra, acne, and othei svmptoms of lodism 
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On (he buMs of the work of DiHot* who showed t lint the soil renders 
soluble the insoluble units of enluum and magnesium tluoct anntes 
hate been used in the treatment of urnmr\ calculi Thfocvnnntc has 
also been used m chronic nephritis migraine, ns an antispnsmodic 
for coughs and in recent tears has been recommended in the painful 
crises of sickle cell anemm 

Following Jvs ’s recommendations we hn\e in no instance piten more 
than 20 mg per kilogram inlravenouslt or more than GO mg per 
kilogram orullt m our stud} nor hate we exceeded in am instance 

1 gram per dose mtrntenouBlt In none of our eases linte tto had 
ant toxic manifestations 

In order to assure us of the pure salt the \bbott Chemical Compam 
under the direction of Professor Ivt prepared for its ampules of n 

2 per cent solution The first consignment contained 0 5 prams pi r 
ampule, later consignments contained 1 pram per ampule AN e had 
no difllcultv m obtaining the salt sufllcienth pure for use lit mouth 

In order to understand the purpose and scope of our clinical oh 
serrations we feel that it is necessnn to review brieflt the ctiolopt 
nnd st mptomatologs of haullnrt dtsentorv us m.in in the soutlurn 
states 

According to Duval the term ‘bncillnrt dtsentirt 9 implies tin 
infection of the bow d with the specific haeilliiH tihieli tins disonn ml 
in I80s bv Mngn, who isolated nnd proved its cnsunl relationship to 
the disinso bt posjtnc ngplutmation reactions with the blood of tin 
patients. Duval Hiatt s mid it has been our clinical expirnnci that 
hneillart dt seniors is not caused solch bt the bacillus ori,_innIh 
isolated bt ^hipn but In n number of bacilli which, though racial!' 
different belong to one and the same bacterial specus \\ hib nil 
members of the group ore pathogenic nnd cause what is known cbm 
inllt ns baullnrt dtscuten, the Mnpa strum is regarded as the ox< it 
uip cause of t ho more siterc clumnl form of the infection On tin 
other hand the sporadic ttpo of the disease is coimnonlt cuusul lit 
mnio of Hie other bacilli of tin group 

Dnullnn dsstntcrv mat unnift t its<If ns on acute xubneutc or 
ihrotm mfictum of the lower bowel clnrncU nzed bt fever, Inuoct 
tOMs nnd diarrhea It affects nil ace* but partwulnrh the vert old 
nnd the ten toung It is most oft< n *een ns wc approneb tin tropics 

Dutal concludes that bncillnrt dt sinters is of grentrst Mteritt in 
utir-i when it more commonh otcur* This bns not b^en our oxperi 
♦ no** Our epidemics bntt been sc* n in tin* countrt di (nets wh»*n 
then is im simtntion trbrrs ther» is the c»*ssjm n| t v |h of toilet nnd 
un t r»* ms! Ik us^ whiretln wot r supph is In 1 dtjsndiun Ihuii*. 
placed nil 1 1% <n nMcrns nnd wot| Dutnl ledictc*. that tin <Ii <as^ 
»i rur> coiMcidnit with ir follow t her inf*wti ns of the into*tme 
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especially amebiasis, and that ivbile in some patients tlie infection 
is slight, the digestive disturbance is severe The intestinal and diges- 
tive conditions bear a general, but by no means a constant, relation 
to each othei While the bacilli usually disappeai from the stools 
in two 01 thiee weeks after an attack, they may persist in the mucosa 
of the bowel for a much longer period This fact explains relapses 
which occur months arter the primary attack Dmal reports that the 
chrome cases give a historv of exacerbations of the intestinal process 
which has lemamed without symptoms during the intei val He claims 
that if there are any reinfections they are exceedingly rare 

The excitant of bacillary dysentery is spiead through the dejecta, 
included m the so-called water-borne diseases It is distributed by 
food and flies The true earnei may have bacilli in the intestines 
for months 

The pathology m bacillary dysentery is essentially an acute inflam- 
matory process of the large intestine n hich is characterized by mucosal 
ulcerations and necrosis It is most fiequently limited to the large 
gut, but occasionally there is inflammation in the lowei part of the 
small intestine Pathologic lesions have been observed as far up as 
the pylorus In the severe type early chaiactenstic pathology is focal 
neciosis of the sohtaiv follicles of the large bowel mucosa Capillaries 
m the neciotic area become thrombosed, and the thrombi extend down 
to the exit of the vessels fiom the submucosa Hemorrhages are due 
to the unplugging of the thrombosed capillanes in the floor of the 
ulceis Perfoiation of the bowel is almost unknown in this disease 
Bacillarv dysentery does not give rise to septicemia 

The symptoms are usually a seveie onset, sometimes convulsions, 
abdominal pains, listlessness, nausea, and vomiting There are fre 
quent stools at first, soon becoming bloody There is usually a high, 
septic type of tempeiature 

The Shiga type is characterized even m the mild cases by from 
fifteen to twenty-five stools daily The abdomen is usually tendei 
and rigid The effect of toxemia on the heart and pulse has been 
obseived 

Symptoms of dehydiation and fluid imbalance appear early Theie 
is a leucocvtosis which is usually quite high The first signs of im- 
provement are lowering of the leucocyte count and decreased num- 
bei of stools Theie is disappeai anee of blood fi om the stools and 
the appearance of fecal material In some cases the disease becomes 
chronic with its succeeding symptom of inanition 

The diagnosis of dysentery is made from clinical symptoms of rapid 
onset and all symptoms aboie enumeiated, paiticulailv bloodv and 
iiequent stools The type of dvsenterv is confiimed bv stool ex- 
amination 
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The technic me employ in obtaining material for the stool eiamma 
tion is as follows The patient is given an enema preferably of strong 
tea After a short time a proctoscope is passed in the bowel and one 
of the ulcers found, with a vtenle swab bloody material is taken from 
this nicer It has been demonstrated that these swabs may be taken 
in this manner pat in a slenle test tube and kept as long as twelve 
or twenty four hours with on t impairing their ability to grow on cnl 
tore media This is mentioned because many of the eases oecnr swav 
from laboratories where the material mast be sent for examination 
The following technic is used for stool examination the swab or 
a Ioopfnl of feces is placed in 10 c c of stenle saline If feces 
used, a Ioopfnl of this dilation is placed m a second tube of saline 
Eosin methylene bine plates are streaked with this suspension The 
next mo rning the plates are examined, and if anv «maU. colorless colonies 
are seem these are picked and transferred either to plain agar or 
EilB plate Tins pure culture is then placed on the five sugars 
dextrose mannite maltose, saccharose and lactose Identification of 
the organism is made from its reaction on the sugars A hanging 
drop mount is a1«o examined for motibtw In doubtful cases agglnti 
nation te^ts are cet up with immune serums 
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Treatment generally recommended is First and of greatest importance 
is the maintenance of fluid and mineral balance This is best accom 
plished by injection of isotonic sodium chloride solution, and some- 
times glucose colntiom and by blood transfusion. AH of the<e have 
been reported to in our senes of cases which are s^en after the disease 
was well developed \one was used m the *=enes of early ca«=es re 
ported in Osceola Ark Opium is a very necessary and essential drug 
to give the patient some rest Feeding is also as essential for this 
condition as it is for tvphoid fever All of our patients were fed 
with a sustaining protein diet, fairlv low at first in carbohydrate which 
is gradually increased, and almost entirely lacking in fat which is in 
creased as the patient improves 

The specific treatment used bv us in veils past and still retom 
mended bv some authors is polyvalent antidv^entenc ^cruras winch 
if used at all should he given earlv In our experience over a period 
of several rears, such serum* have proved of little if aiir value There 
is a sp'M.ial scrum frr the ^lnga tvpe al<o nn the market which we 
have used with little if anv result. Bacteriophage has been used but 
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1- entitle or mcuuRX DruoimT is Obcwla, Vpjc 8p»r»n asd summi® op 1933 Sdmuaet op Oases 
Clinical dues, 30 posiUie Shiga enltoraJ, 21 Mrcrely toilc, 11 moderately toxic, 13 j mild, 2, 1 (1), dwtlm, « mortcUty, .0 pci cent 
( ornment Five of tbo «ix patient* who died did not rocelro tlio dntff 
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is discaided now by most men Both Duval 7 and Silverman 8 of New 
Orleans lecommend the use of an autogenous vaccine given m large 
doses in all the chrome eases 

After reviewing the above considerations, we decided upon the fol- 
lowing routine which was instituted in June, 1932, m the Children's 
Department of the Memphis General Hospital and the Children’s De- 
partment of the Baptist Memorial Hospital and by a few selected 
private physicians Every patient with bloody diarrhea enteiing the 
charity service of these institutions was to be given sodium thio- 
cyanate, 20 mg per kilogram of body weight, intravenously, the dailj 
dose not to exceed 1 gram If there was no improvement, the m 
tiavenous inactions were to be repeated foi three successive da vs, 
never longer 

In addition, the recognized forms of treatment, such as, maintaining 
the fluid balance, blood transfusion, opium, and proper diet were to 
be maintained No other specific form of treatment was to be used 
All persons exposed by direct contact with the patient were to be fed 
the drug by mouth, 1/3 grain, 60 mg, pei kilogiam for three succes- 
sive days In none of our cases has the total dose of thiocyanate 
exceeded 1 gram Tlieie have been no toxic reactions in our senes 
not even the toxic rash which is sometimes seen The experiment has 
now extended over a period of two years Tables H, in, IV, V and 
VI give in detail tbe lesnlts, our conclusions follow 


Table VI 

Mortality or Cases Treated With Sodium Thiocyanate 



TOTAL 

CASES 

DEATHS j 

MORTALITY 

Massey’s Senes 

25 

1 

4 

Memplus Shiga 

17 

6 

35 3% 

Flexncr Strong 

9 

3 

33 3% 

Proteus 

2 

0 

0 

Negative Cultures CluucaUj 
Dysentery 

IS 

I 

5 5% 

Parenteral Diarrheas 

o 

0 

0 

Total 

73 

10 

13 7% 


SUMMARY 

Set entv-three cases of bloody diarrhea aie reported m which 20 mg 
per kilogram of bodj u eight of a 2 per cent solution of pure sodium 
thiocyanate (rhodanate) was given mtra-v enously Some of the pa 
tients were given but one dose, others as mam as three successne 
doses depending upon the clinical manifestations following the first 
injection In addition all persons m direct contact with the patients 
were given 1 /3 gr of the pure salt foi each kilogram of bodj weight 
dadj m bioken doses of three successive days In seieial instances 
wheie tlieie was a lnstorj of contact and the individual showed slight 
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early symptoms, such as diarrhea, pain in the abdomen, or vomiting 
tlie drag was used intravenously in the same dosage as recommended 
for treatment for the purpose of prophylaxis 

Tho mortality for all patients given the drag yy ns IS 7 per ceut Of 
the seienteen oases of Shiga dysentery which were treated in tho 
Memphis hospitals during 1932 and 1933 with thiocyanate, the mortal 
lty was 35 3 per cent None of these patients received the drug within 
the first twenty four hours In the epidemic which ocourred in Osce 
ola, Ark in 1933, twenty five patients were given the drug by Dr 
L D Massey Practically all of these patients received tho drug 
within the first twenty four hours , thero was prompt decrease m the 
number of stools and the amount of blood present in them Con 
comitant with this result was rapid decrease in toxicity Of the 
patients treated in tho Osoeola epidemic only one who received the 
drug died File patients who did not recoil c the drug died No 
deflnito benefit was Been from the administration of tho drug to nine 
patients with Flexner Strong dy senterv or to oightoen patients with 
clinical dysentery who had negatue stool cultures However, the 
drug was administered late in the disease in practically all of these 
latter caeos 

CONCLUSIONS 

1 Sodium thiocyanato (rhodanate) in the dosage of 1/3 gr per kilo- 
gram of body weight orally seems to baye definite prophylactic valne 
in Shiga dysentery 

2 If given intravenously in the dosage of 20 mg por kilogram of 
body weight on successive days within twenty four hours after onset 
in Shiga dysentery, sodium thiocyanate (rhodanate) seems to have 
marked beneficial offect 

3 Sodium thiocyanate (rhodanato) doe* not appear to influence 
dysentery due to other strains However, these types of dysentery 
are usually mild in onset and in all of our w ork hay e been m progress 
soveral days before being seen 

4 Tables H and IH indicate that the drug docs not influence cither 
tho course of the disease or the mortality yvhen it is given as late ns 
thirty hours after onset It is probably of little yalue when gnen 
nftor twenty four hours Table IV yvould Boeni to indicate that yvhen 
the drug is gnen early, not later than tyventy four hours after onset 
it has a decided value in influencing both tho mortalitv and the scyerc 
toxio courso of Shiga dysentery 

5 Our mortality experience with the new treatment in the charity 
sorvn.es of the Memphis General Hospital and Baptist Memorial IIos 
pital has not shown a material improyenient oyer previous venrs Tin* 
is attributable in our judgment, to the fact that the cases in such 
services aro rarely seen until the disease hns been m progress for 
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moie tliau. twenty-four hours It is noteworthy that m the Osceola 
epidemic (private cases) wheie the drug was admimsteied at the 
first appeal ance of diarrhea, only one patient in twenty -six died The 
effectiveness of sodium thiocyanate theiapy clearly depends upon its 
early use 

6 No claim for sodium thiocyanate (lhodanate) as a specific, either 
m the pievention 01 in the treatment of bacillaiy dysentery, is made 
by the authors as a lesult of this brief clinical experience Our pre- 
liminary results, howevei, lead us to believe that oui method of treat- 
ment is worth fuither trial, and we hope to publish at a later date a 
much more complete cluneal report in which a largei numbei of in 
stitutions and physicians have paiticipated 

We wish to extend our thanks to Dr L D Massey, Osceola, Ark., and Miss 
Helon Peck, ohiof of the clinical laboratory division, Baptist Memorial Hospital, 
for their assistance in this clinical presentation 
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THE PULMONARY LESIONS ASSOCIATED WITH 
INTRAUTERINE ASPHYXIA 


Maurice Rosenthal, 3LD 
Brooklyn, N Y 

A SPHYXIA is the most frequent and the most important of all 
k pathologic processes Tins is true because respiration — the ex 
change of oxvgen and carbon dioxide and the production of energy — is 
the most fundamental process of life (Yundcll Henderson 1 ) In 
utero the fetal blood contained m the placenta is constant Ij nndcrgomg 
the changes that in the adult occur m the lungs Anj interference with 
the placental circulation results in varying degrees of intrauterine 
nephvxin characterized nnatomicaliv b\ petechial to fairly large hemor 
rhages in most of the organs of the l>od\ and serosanguineous transu 
dates in the serous cavities 

In recent jears certain of the pulmonary lesions associated with in 
trautermc asphyxia hnye received much consideration In 1931 Pnrbcr 
and Sweet renewed tho controversial literature concerning intrauterine 
asphyxia ns a cause of premature respirator) movements in utero and 
stressed the fact that tho presence of ammotic sac contents m large 
quantities in the lungs of osphvxiated infants indicates the occurrence 
of such premature attempts at respiration That the aspiration of 
ammotic fluid, especially if it is infected moj ha\c nn added significance 
as a ennse of antenatal pneumonia has been emphasized by Tliavsen,* 
Browne, 4 Johnson and Mover 0 and Warwick.* It would seem there 
fore that a more general consideration of the \anous pulmonary lesions 
that are found in infants who present either clinical or anatomic evi 
dences of asphyxia might he \ alunblc Tho following stud) describes 
the various pulmonary lesions found in asphyxiated stillborn and new 
bom infants and cndea\ors to allow the relationship between these 
lesions and the conditions of asphyxia 

material vxd method of study 

The study is based on 100 consecutive autopsies performed upon in 
fants stillborn or dving during the first two weeks of life In this 
senes thirty-eight were stillborn thirteen of whom were premature, 
sixty two were newborn, twelve of whom were premature The gruit 
majority of these necropsies were performed hj the wntcr They were 

or Hont1and UrtbonilorT E>«P*rtm«it of Pnthology tho Ltmff Coll©** 
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conducted with, as much care and thoroughness as is customaiy m the 
examination of adult bodies m an effort to reduce the numbei of un- 
explained deaths to a small figure The Benecke technic 7 was used in 
opening the skull, thus avoiding any unnecessary postmortem destruc- 
tion of the falx cerebri and tentorium The base of the skull was ex- 
amined for fractures, wlule the spme was examined both for fiacturcx 
and separation of the vertebrae After careful examination m situ of 
the thoiaeic, abdominal, and pelvic organs, these were removed m toto 
They weie then studied from their posterior aspect so that lesions of the 
adrenals, kidneys, or meters could be seen m their normal anatomic 
relationships The individual organs were then examined in the usual 
manner Micioseopic studies weie made of all of the tissues including 
the biam and coid, but especial attention was paid to the lung sections 
on which hematoxylin and eosm, Giam, Giemsa, and sudan III methods 
of staining were used. 

The clinical data were obtained thiough the coiutesy of Prof Carl H 
Laws, of the Department of Pediatries, Long Island College of Medicine 

CAUSES OF NEONATAL DEATH 

It is geneially accepted that the postmoitem findings of intrauterine 
asphyxia, aside from the ehaiactenstic peteclnal serosal hemorrhages, 
are those of an intense venous congestion The right heait is engorged, 
and the large thoracic vessels, sinuses of the dm a, and hepatic vessels 
aie markedly distended. Edema of the brain and brain stem is also 
a very common finding m asphyxiated infants The above anatomic 
findings, if not explained by some othei cause, can usually be supported 
by the clinical evidence of asphyxia 

In Table I the apparent causes of death as determined by autopsy 
are listed In thirty-fit e cases the usual anatomic lesions of asphyxia 
were found alone, and theiefore asphyxia was consideied the cause 


Table I 


APPARENT CAUSE OF DEATH 

CASES 

CASES SHOWING 

A\ ATOiHC LESIONS OF 
INTRAUTERINE ASPHYXIA 

Intrauterine asphyxia (alone) 

35 

35 

Prematurity 

25 

12 

’‘Intracranial hemorrhages inth 
tentonal tear 

q 

9 

Incomplete tentorial tear (no 
hemorrhage) 

6 

0 

* Adrenal hemorrhage 

C 

6 

Congenital anomalies 

S 

4 

Infections 

4 

) 

Congenital pneumonia 

G 

5 

Hemorrhagic disease of newborn 

1 

i 

Total 

100 

so 


•It is perhaps significant that all of the cases of Intracranial and ndrenal hemor- 
rhages showed lesjens of nsph\x!a in other organs 
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of death, of the remaining SLxtyfUc cases showing birth injuries or 
other conditions, fort-, five also rcvcnlcd anatomic lesions of asphyxia. 

C UJSES OF INTRAUTERINr ASPHYXIA 

Certain abnormal clinical conditions aro commonly considered ns 
causes of nsphvxm Their occurrence m tho eighty coses that showed 
anntomic evidence of nsphvxin is indicated in Table IT 


T\air n 


Brcccli delivery 

20 

__ 

Coll aroond nock 

10 


Prolapsed cord 

3 


Premature separation of placenta 

8 


Placenta previn 

r 


Maternal toxemia 

» 


Prolonged dry labor 

5 


Narcotln of infnnt 

2 


Unknown 

17 


Total 

80 



Instrumental ojioratne interference is not listed ns n cause of this 
pathologic process because when snch a procedure was emploj ed the cose 
already presonted one of tbo aboic conditions which in itself may have 
been the cause of asphyxia 

THE PULAIONARV LESIONS 

This series of 100 unsdected cases revealed on microscopic examine 
tion changes in the lungs that can ho described under the following 
three headings (1) aspirnted nmniotic sac contents (2) desquamate e 
anaerosis, (3) congenital pneumonia 
Atelectasis was not included among the important histologic observn 
tions becauso in this series it was not a prominent histologic feature 
The term “atelectasis” which refers to the state of expansion of the lungs 
is a relate ely loose term and may include any condition from partial 
dilatation to complete nonospansion of the alvcok. Little information 
concerning the degree of expansion can ho ascertained by gross exnmins 
tion of the lungs. In this senes of 100 cases oxtensive and eomploto 
atelectasis was not found m a single instance m tho lungs of the new 
bom or stillborn infants. Even in the case of stillborn infants, whilo 
occasional foci showed complete lack of expansion, most of the alveoli 
were more or less distended by blood, serum, nmniotic sac contents, or 
desquamated pulmonary epithelium Not infrequently the hemorrhages 
were confined to small wedge shaped nreaB wlucli resembled infarcts 
From these findings one must conclude that most or probably all 
alveoli are potentially capable of expansion whether the agent be air, 
fluid, blood, or some cellular constituents. Hence m this senes of cases 
atelectasis was not considered an important factor in asphyxia or 
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neonatal death, but meielj as nidicatne that the air spaces had not 
been properly ventilated A distinction, however, should be made be- 
tween atelectasis and undeveloped pulmonary tissue seen frequently m 
premature infants and occasionally m full-term infants 

1 Aspvated Amniotic Sac Contents — Amniotic sac contents were 
found in 50 pei cent of all cases In 39 pei cent they weie found in 
very small quantities In 11 pei cent they weie found m laige quan 
titles filling the aheolai spaces, ducts, and bionchioles, and m all of 
these cases theic was maihed clinical evidence of asphyxia The most 
leliablc and constant evidence of aspnated amniotic fluid is the piesence 
of comified desquamated epithelial cells fiom the skin of the fetus In 



Pig X — Aspiration of amniotic sac contents The section of lung sho^s large num 
bers of comlQed epithelial cells In the al\ eolL 

hematoxylin and eosm sections tliei nun appeal as puiple staining lr- 
legulaih shaped, v avi stiuctiues ha\mg a widei cential portion with 
pomted ends, if seen from then nail on aspect On then flat surface 
they appear as giac- to nolet staining stinctures has mg a broad central 
portion No nuclei aie discernible Lanugo hans fiom the fetus, vemix 
caseosa, and bile salts are also pieseut at times 

When large quantities of amniotic fluid weie found m the lungs, the 
amount of mucus m the trachea and bionclu was notablj less than m 
the other groups of tins series, an observation the significance of which 
will be discussed below The following case illustrates the aspiration of 
large quantities of amniotic sac contents 
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Baby I?., a stillborn infant, weighing 3,400 gm was delivered spontancoosly as an 
LOA after 1C*» Lours of labor The fetal heart was not heard for several hoars 
before delivery There was n loop of cord twisted nroand tlto right knee and leg 
At antopsy the month larynx traehca and bronchi contained n small amount of 
rcUowish brown, gelatinous, mucoid material. Mleroseople section* of tho lungs 
revealed large quantities of desquamated comided epidermal cells (Fig 1) 

2 Desquamative Anacroiu — The term ‘‘desquamnthe annorosis” is 
proposed as being descriptite of that form of pnlmonan lesion noted in 
asphyxia in winch large quantities of desquamated epithelial cells are 
found, not onlj occluding tho bronchioles and ducts, hut completely 
filling and distending mam nltoolar spaces DeLec,* in n general dis 
mission of asphvxin nconntortim, suggested that the term “nnnerosis” 



Fie DcKlusmatUe onaeroili He.quim.tM bronchiole eplUiellil celU lUllnK a 
broncnfole nnd adjacent alveolar ■pace*. 

bo substituted foi asphyxiation * which is otymologically incorrect 
because it means without pulse. Tho form ‘ auacrosis” from an, pnvn 
five + aer air + oms condition of, expresses the state oi the infant The 
qualifying term ‘desquamative” which X have added, describes the 
pathologic process which, ns will appear Intel may be both a result and 
a causo of asphyxia 

In tlieso cases thero is au intense congestion and edema of the sub 
mucosa which results in cloudy swelling nnd fattv degeneration and 
even detachment of tho broncluhl epithelial cells During respiration 
the dotnehed mucosa may fold upon itsolf, or a complete telescoping of 
tho mucous membrnno may result thus obstructing tho bronchi or bronclu 




7b 


THL JOUKNAI Oh PEDIAliUO 


oles In microscopic sections the lumina of some of the bionchioles were 
occasionally found to be plugged by a complete ling of bronchial 
epithelium which undoubtedly had become sepaiated fiom its sub- 
mucosa A much moie fiequent and serious consequence of epithelial 
desquamation consists of the filling of the smaller ail passages and 
particularly the alveolar spaces with these desquamated cells 

A pink-staining membnne was frequently found lining the small 
bronchioles and aheolai ducts in cases of this group This appearance 
was attributed to degeneiative changes m the hmng epithelium and 
the accumulation of cellular debris containing fat droplets, a featuie 
which will be discussed below 

This group of cases showing desquamative anaerosis, of winch eighteen 
were newborn, comprised 31 per cent of the entire senes As the term 
implies, these cases were always associated with a marked degiee of 
mtiauteime asphyxia The following ease illustiates this pathologic 
condition 

Bab} E , a stillborn infant, wtuglnug 2,300 gm , was delivered spontaneous!) after 
the mother, a multipara, had had three eelnmptic convulsions She was admitted 
by ambulance, and no history of the first nnd second Btnges of labor could be 
ascertained The third stage lasted one half hour At autopsy a few cubic centi 
meters of blood tinged fluid were found m the peritoneal canty and pericardial sac 
Numerous petechial hemorrhages were found on the epicardial surface of the heart 
Many small pial nnd suburnclinoid hemorrhages were found There were superficial 
tears of the tentonum on both sides, but no gross hemorrhage wns noted The 
brain and cord showed edema The gross appearance of the lungs was not unusual 
for a stillborn infant except that the mucous membranes of the trachea and bronchi 
were deeply congested Microscopic sections of the lungs showed large quantities 
of desquamated bronclual epithelial cells in the smaller air passages and completely 
filling and distending many alveolar spaces (Fig 2) 

3 Congenital Pneumonia — This gioup includes those cases of still- 
born oi newborn infants dying duung the first two weeks of life, who 
shoved ail acute inflammatory exudate m the lungs No instance of 
‘pneumonia alba” of congenital syphihs was encountered In the 
senes of 100 cases reported here, only 6 pel cent showed definite pneu- 
monia, and of these only one ease occurred m a stillborn infant In 
the lung sections from infants m whom theie was no pneumonia, bac 
tens v ere larely found (41 per cent), whereas m 83 per cent of the 
pneumonia cases bactena were demonstiated Of this latter group the 
only case of pneumonia m which no bacteria weie found was m the 
stillborn infant The oiganisms consisted of giam positive bacilli and 
cocci frequently ananged m clumps and often enmeshed m the d6bns 
of the smaller bronchioles and ah color duets In two of the cases bac- 
teria vere also found diffusely scatteied thioughout the alveolar spaces 
No bactena ucic found m the lumina of the blood vessels Ammotic 
sac contents were found associated with pneumonia only occasionally 
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and then in very small amounts Only one case, n stillborn infant, 
showed a considerable collection of this material The followiug cose is 
typical of this group 

Baby T., a premature infant of 7% months gestation, was delivered flpontane 
omly following one hoar and fifteen minutes of lnbor The mother, a para v, had 
dlabetei and nephriti*. Resuscitation of the infaDt was spontaneous, ond it hnd a 
strong cry The infant vomited repeatedly after birth On tho third day be 
developed Micro cyanotic attacks and expired. At autopsy numerous small sub 
pleural hemorrhages vero found in both lungs. On section the longs were found to 
be atelectatic in appeoraneo and fl cahllke In consistence. No gross evidence of 
pneumonia could be seen. The adrenals were hemorrhagic and tho remaining organs 
showed marked congestion JHeroscople section of tho lungs revealed n purulent 



FI*. 1 — Congenital pneumonia. An acute purulent exudate In tho bronchiole* and 

alvcolL 

exudate in tho bronchi nud alveolar spaces in which bacteria were found. No 
qmnlotlc sac contents were noted The microtcoplc lealona were patchy in diatribe 
tion (Fig 8) 

DISCUSSION 

Of the sixty tv, o cases of newborn infants dying within the first two 
weeks of life, fifty showed clinical evidence of asphyxia Of the latter, 
twenty three cases or 46 per cent, showed pulmonary lesions, such as 
aspirated ammobc sac contents and desquamativo anaerosis to which 
postnatal asphyxia might be attributed. In five of these cases large 
quantities of ammotic sac contents were found in the lungs, and eighteen 
showed the findings of desquamative anaerosis. As has been shown 
above both of these pathologic conditions are brought about by intra 
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uterine asphyxia, and their persistence m extiautenne life may be the 
cause of lespiratorv embaiiassment These processes, therefore, may he 
both the effect and cause of asphyxia 

Faibei and Sweet 2 hare gnen an excellent discussion of the means of 
recognition and the significance of the oecuiience of ammotic sac con- 
tents m 88 pei cent of then series of 124 infants who had lived fiom 
two houis to the -weeks Laige quantities of tins matenal were found 
m 15 pei cent of then senes Warwick" m 240 consecutive autopsies 
upon infants, stillborn oi dvmg during the first two weeks of life, found 
one or more of the constituents of ammotic fluid m 73 pei cent of her 
senes 

It is noteworthy that of the cases m mv senes onlv eleven, of which 
five were newborn, showed laige quantities of aspirated ammotic fluid 
m spite of the fact that a gieat majority of the cases piesented evidence 
of mtiautenne asphyxia When one considers that the mucus in the 
uppei an passages m neyybom infants vanes m quantitv and may be 
verv abundant, it seems possible that, bv occluding the laiger air 
passages, it mav act as natiue’s bamei against aspiration of the am- 
motic fluid The fact that no such bamer was piesent in the cases of 
tins group lends support to tlus theory 

In these eleven cases a small to model ate quantity of desquamated 
bionclnal epithelial cells weie also found in the aheolar spaces, but 
cases m which laige quantities of these cells filled the alveolar spaces 
(desquamative anaerosis) showed little or no evidence of ammotic sac 
contents 

In mj senes the findings designated as desquamative anaeiosis and 
interpreted as histologic evidence of asphyxia were alwajs associated 
with cbmcal evidence of mtrautenne asphyxia Tins anatomic diag- 
nosis was made only when laige quantities of desquamated bionchial 
epithelial cells weie found in many of the aheolai spaces This lesion, 
as pieyioush mentioned, mar be an important cause of extrautenne 
lespiratoiy emlianassment and has tlierefoie an impoitant beanng on 
the problems of lesuscitation The mechamcal lespirators, or instru- 
ments of the Flagg tvpe° designed foi the cleanng of the uppei air 
passages and insufflation of oxvgen and carbon dioxide, mav prove in- 
adequate in such cases 

Hyaline membranes sucl as weie noted in the gioup of cases shoyv- 
mg desquamative anaerosis lmye been studied bv seyeral investigators 
Tolinson and Mcrei obsened these membranes bmng alveolai ducts and 
sacs m some cases ot thin pneumonia senes and stated that climcallv 
they weie easts of asphvxia neonatonim ” Since similar lesions had 
been found attn inhalation of yvai gases and, cxpenmentally, after 
mtrabiouchial insufflation of h\ drochloric acid, thev thought that this 
lesion also might be due to the aspiration of an instating substance 
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Thev injected lvsol nnd soup, agents sometimes used in lubricating the 
inginn, intrntmelionlh in rabbits but could not produce tho typical 
lesions found in infant Innas Thc\ finalh concluded tlint the matorml 
composing the lnnlinc membrnne in infant lungs was domed from 
opidcrmnl cells and fat aspirated with ammotic fluid, probably some 
times prcMous to lalmr Thov were unable lioweve! , to prodnee such 
membranes b\ eNpenmentnl introduction of ainiuotic fluid into the 
lungs of rabbits Farber nnd Sweet noted these membranes nnd believed 
flint tbci were formed In \emix enseosn which had become compressed 
against tho wnlls of the nheolni ducts nnd bronchioles A similar 
membrane found m 1 nflncn 7 .nl pneumonin was thought b\ Goodpasture 10 
to consist in part of fused necrotic mononuclear cells 

In the present studi these membranes were not found 111 cases of 
pneumonia nnd were often observed in cases in which no ammotic sac 
contents were found so that infection nnd the constituents of ammotic 
fluid can be eliminated ns the causes of their prodnction On the other 
hand thci ivero usunlh associated with marked fatty and granular 
degeneration and desquamation of bronchial epithelial cells Fat m 
fine droplets could lie demonstrated m tho dcgcncratuig cells and 111 tho 
necrotic hyaline material which tho writer believes to bo the result of 
tlua degenerative process 

The subject of congenital ’ pnoumonm has ni recent veaw recen cd 
con8idcrabh attention The significant rSlc that aspirated infected 
ammotic fluid plais m the etiology of antonntnl nnd postnntnl puou 
monin was first stressed by Thavsen. 1 Thayscn found 8 per cent pneu 
monia m one senes of forty nine and 42 per cent pneumonin in a Inter 
group of thirty two cases Browne* found pnoumonm in 26 per cent of 
eighty autopsies and also behoved flint most of tho cases of pneumonia 
m tlio first few dnvs of lifo were duo to aspiration of infected ammotic 
fluid Joluinon nnd Mover” in a studv of 500 consecutive autopsies on 
stillborn or nowboru mfnntR reported 19 4 per cout pneumonia cases, 
and they also indicted aspiration of infected ammotic fluid. Cruick 
shank 11 found pneumonia 111 25 per cent of his senes of 800 infants 
who died during the first month of lifo He believes that the presonec 
of ammotic fluid may prcdisposo to the development of pneumonia. A 
study of 240 consecutive autopsies upon infants, stillborn or dying dur 
mg the first two weoks of life was recently reported by 'Warwick, who 
found eodenco of pneumonia m IS per cent of the cases, but she was 
uncertain whether bacteria or irritating ammotic fluid was the ehologic 
factor involved Ten or almost 25 per cent of her senes, were stillborn 

In the Bones of 100 cases reported here only six cases, or 6 per cent 
showed pnonmouia and only one ease occurred in a stillborn infant 
In a number of the cases which hisfologicallv showed tho lesions of 
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desquamative anaeiosis” a few red blood cells and leucocytes weie 
found enmeshed with the desquamated cells These eellulai elements 
of the blood which escaped fiom the ruptured vessels of the loose, maik- 
edly edematous submucosa mixed with degenerated epithelial cells at 
times lesemble an inflammatory exudate It was also difficult to dis 
tingmsli the early stages of active inflammatory hypeiemia fiom the 
mechanical congestion unless a local leucocytosis was present 

The percentage of cases interpreted as pneumonia might well have 
been much lughei had the diagnosis been made fiom the study of 
hematoxylin and eosm sections alone, but the Gram stain levealed no 
fibrin 01 bacteria m these pseudopneumonia cases With the aid of the 
Gram and Giemsa stains, a number of cases wluch belonged m the 
“desquamative anaerosis” group weie thus piopeily classified as of 
noninflammatory origin 

The fact that ammotic sac contents were absent 01 present onli m 
very small quantities m 83 pei cent of the cases would indicate that 
the ammotic fluid itself was not the causative factoi of the pneumonia 
On the other hand, the presence of bacteria m 83 per cent of the cases 
indicates the important role of bacteria as the exciting factor m these 
cases The presence of anatomic lesions of asphyxia and pneumonia m 
the same eases points to an intimate lelationship between intrauterine 
asphyxia and bacterial invasion Since bactena weie found only m 
those infants who died after one to fouiteen dajs and m none of the 
stillborn infants, it is reasonable to surmise that infection took place 
at least m some of the cases aftci birth and not m uteio In a senes 
of infants who lived fiom two hours to five weeks, Farber and Sweet 1 
found that the comified cells excited extraordinarily little reaction m 
the lungs, and no polymorphonucleai mfiltiation was noted except m the 
instances wlieie infection was also piesent Johnson and Meyei m 
leetcd ammotic fluid into the an passages of rats but weie unable to 
produce pneumonia It therefoie seems unwise to attempt to draw am 
inference as to the cause of pneumonia in our single case occurring m 
a stillborn infant that was associated with the presence of considerable 
quantities of ammotic fluid This finding merely stresses again the 
close relationship between mtrauteime asphyxia and “congenital” pneu- 
monia From mj study one might conclude that pneumonia of the new - 
bom is not a common finding, but that when it does occui it is usualh 
superimposed on some degi ee of asphi xia 

SUMMAItV 

In a senes of 100 conseeutiie autopsies on stillborn and newborn 
infants, anatomic lesions of intrauterine asphyxia were found m 80 
per cent of the cases 
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Tfao pulmonary lesions found in (lust ciglih cnscs lm\c been dc 
scribed under the following headings 

1 Aspiration of largo quantities of amiuotic sac contents (11 per 
cent) 

2 Marked desquamation of bronclnnl epithelium for which the name 

‘desquamative anaeroslS ,, is proposed (11 per cent) 

3 Congenital pneumonia (6 per cent) 

Atelectasis was not a prominent feature m this senes of cases 
The relationship of these lesions to asphyxia has been discussed, and 
the ongrn of the hjaJme membrane seen m the bronchioles m certain 
of these conditions has been considered. 
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GONORRHEAL VAGINITIS IN CHILDREN TREATED 
BY DIATHERMY 

One- to Thref-Year Foilow-Ui* 

Robert J Crossex, M D 
St Louis, Mo 

M Y PURPOSE m picscntmg tins small senes of cases is twofold 
first, to show follow -up findings m tins disease m Inch extended m 
some cases o\ ei a pei lod of three and a half y ears, and second, to com- 
pare the lesults obtained In diathenm until the lesnlts obtained by 
other more commonh used methods 
Four veal's ago I became mteiestcd in a gioup of clnldien suffenng 
from gonoirheal yagnntis, y\ho had been tieated at the Out-Patient 
Department of St Luke’s Hospital foi penods caning fiom one to tevo 
years The usual treatment of cagnial instillations of 5 pei cent 
mercurochromc once a y\eek was being used This stopped the dis- 
chaigc tempoianlv, and the ngmal sineai uonld become negative, but 
when the tieatments y\eic discontinued, the disclmigc recuned and the 
smears Mould again become positive In going o\ei the literature m an 
attempt to find a tieatmcnt method which Mould gne a high percentage 
of permanent results, I mis impiossed lie the Mork of Cumberbatch 1 of 
the St BartholomeM ’s Hospital, London He reported excellent lesults 
m cases m which diathermy had been used At that time I thought that 
it would be worth nhile to follon cniefulh a small gioup of eases over 
sec oral years in oidei to check on the permanency of the results 
In January, 1930, we tieated oni first case, and the last follow-up 
examuiation was m October, 1933 Dm mg this time wo Mere able to 
follow fifteen childien with gonococcal vaginitis 

Method of Diagnosis — There is much controversy m the literature on 
the methods of diagnosis of gonococcal yagnntis In tlus senes only 
patients are leported nlio had positive gonorrhea as judged by the 
entena of Ncissci, namely (a) demonstration of typical giam-negative 
diplococci within the leucocytes of the stained exudate and (b) inability 
to cultivate the oiganism on plain agai or gelatin In some cases this 
cultural diagnosis was checked bv obtaining a growth on modified Mus- 
low’s medium The diagnosis was made by the St Luke’s Laboratory 
m cases there and bv the City' Hospital Laboratory' for the cases m the 
foundling home One case followed two years is not included because 
the laboratory failed to confirm a diagnosis made previously at another 
hospital. 
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Principle of Treatment — Tlic punuplc of trentment has been outlined 
by Cnmbcrbntch in lus book ou diathermy IIo slates, ‘ In all tbo cases 
(of gonorrheal \ngimtis) nlueli ha\o licen kept undei obscnntion, some 
for a year or inoro, the results lm\o been permanent 

The use of dinthormy for tho elimination of gonococci from the 
tissues is a rational procedure 111 tho first plncc the temperature which 
will kill the organisms is not lugli enough to damage the tissues In the 
second place, the ponci of the tissues to eradicate infection is increased 
by heat In the third place, the heat generated hi diathermy current is 
not localised to the surface but distributed throughout tho infected 
tissue. 

Tho action of diathermy on infection is lmtb direct and indirect In 
the former tho yitality of the organism is lowered or destroyed, in the 
latter tho power of the tissues to eliminate them is increased It is 
highly probable that tho indirect action Is more polcnt than tho direct 
Organisms with high lethal temperatures can ho destroyed b\ diathermy 
without exceeding a tcmpomlurc that will harm the tissues Further it 
is possible to terminate gouococcal infection by beating tho tissues to 
temperatures which nro lower, and for times which arc shortor than 
those found necessary in experiments on cultures. 

■Werthcim demonstrated gonococci licyond the epithelial Inycr in cer 
tain areas they were imbedded deep in the connectno tissue lie made 
sections from the blnddcr of n child nho died yrlulc suffering from 
gonococcal yoguutis and found gonococci botweon Ihc epitholial cells 
extending into the subcplthelinl connectno tissue Ho also found them 
m tho bladder nud yaginnl walls. 

This would seem to show the folh of using local antiseptics which 
ennnot penetrate dcoph and the necessity of using a means of raising 
tissue resistance. 

Technic of Treatment — The problem of obtainnig tho cooperation 
necessary for diathormy treatments in small children wns the one most 
difficult to solve, and it was only by tho patient persistence of Hiss 
Reilly, head of the Physiotherapy Department of St Luke’s Hospital, 
and Miss Dalrvmplc nurse in charge of treatment nt tbo foundling 
home, that we wore able to succeed The matter of getting the child’s 
confidence wob a delicate one As a rule, no treatment was givon at tbo 
first visit. A smear and culture were made and the cluld was allowed 
to play with the equipment which was to lie used. At the next visit 
the electrodes were applied, but the current was not turned on usually 
by tho third visit the nctunl treatment could bo started 

For the mactiye electrode a piece of moistened sheet tin, 3 inches 1>\ 
4 inches, was placed just aboye the symphysis. A Corpus electrode, con 
taming a tbermomolor was used as the actnc electrode m tbo vagina 
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Thcic was no tiouble 111 mseiting this cxen m veiy young babies The 
electiode tempciatuie was gradually laised to 112° F and maintained 
at tins level for a penod of twenty minutes 

The patients m the acute gioup at the foundling home were given 
daily tieatments, while the ambulatory patients m the chiomc gioup 
weie tieated two oi tlnee times a week, depending upon their lesponse 
to treatment 

In seveial of the cases m the acute gioup the smears and eultuies 
continued to contain staphylococci In some of these cases staphlogel, 
and m others pyndium, was used m conjunction with diathermy to 
destioy the staphylococci m the vagnial sccietions These surface anti- 
septics, except m one case, v cie used only after the smeax had been nega- 
tive foi gonococci In the one case the pyndium suppositoiy m con- 
junction with the diathcimv was successful in giving a consistently nega- 
tive smear 

Remits of Treatment — Of the fifteen patients whom wc weie able to 
follow, ten occurred dunng an epidemic of acute gonococcal vaginitis m 
a foundling home while the other fixe weie chronic coses from the 
Out-Patient Department of St Luke’s Hospital The acute group and 
the chronic group are discussed separately 

In the acute senes the ages varied from two months to twenty-two 
months There was an accidental reinfection of the whole gioup m 
this senes because of faulty technic on the pait of the nui'se m charge 
This misfortune occuricd two months aftei tieatment had been started 
At this time the vaginal smears on nine of the ten infants showed only 
a few pus cells and occasional exti acellular gram-negative diplococci 
with a morphology of gonococci 

These cases were followed foi periods varying from nine to thirty 
months, with the exception of one child who died of tuberculous menin- 
gitis three months after bemg dischoiged cuied. 

The time elapsing from the first tieatment to the first negative 
smear averaged 16 2 weeks This was not a fair test, however, on ac- 
count of the accidental reinfection refen ed to, which made additional 
treatments necessaiy The aveiage total number of weeks until the 
smears weie consistently negative was 21 6 weeks Aftei infection, the 
tune elapsing until a consistently negative smear was obtained was 
found to average 13 1 weeks 

In the chronic cases the ages varied fiom one to nine yeais These 
cases with the exception of one were followed foi periods varying from 
one and a half to tlnee and a half yeais One case we w r ere able 
to follow only three months after a consistently negative smear One 
case had been tieated m the cbmc with mercuiochiome for twelve months 
and still had a positive smear 
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Table X 

Diathermy Results 


Average t rent meat time required till eon 
latently negative amours 

Acuto 

Chronic 


mm 

Per cent a go of consistently negative •mean 
in tones ns of final vuit 

Acute 

Chronic 

10 coses 

5 eases 

100% 

100% 

Timo required for cure including treatment 

Acute 

Chronic 

10 coses 
*4 eases 

9 30 mo 
12-42 mo 

Average time followed after consistently neg 
utivo rmenri 

Acute i 

Chronic 

10 coses 
*4 case* 

12% mo 
88% mo 


One can? could onty be followed three month* after a conn latently negative am ear 


HUMBER OF WEEKS TILL TOIST KEOATTVE 

Pi'JISX ' 

NUMBER Or WEEKS TILL 
CONSISTENTLY NEGATIVE 
SMEAR 

Acute Cote* 

1 D 

R SI 

SX I 

D C 

8 B 
, E W 

It SI 

E 8 

j sre 

J 8 1 

f 10 

20 

1C 

20 

2 1 1 

12 

11 

°0 

20 

{ 

Average j 
10.2 week* | 

20 

20 

20 

21 

20 

29 

12 

20 

23 

29 

Average 

21 0 weeks 


A B 

4 


4 



B L 

J W 

6 

Average 

0 : 

Average 


E 8 

4 

4.2 wtvki 


4 6 weeks 


1 J P 

1 


1 



The time from the first treatment to the first negative smear averaged 
4 2 weeks The total number of weeks until tho first consistontlr nega 
live smear averaged 4.6 weeks 

The difference in the tuno required to clear up tho chronic cases in 
comparison to the acute cases is noteworthy Treatment in the chronic 
group seldom extended over two months, while in tho acute coses, espe 
cinlly if the condition was present m babies under a year of age, a much 
longer time was needed for cure The question arises if perhaps it 
would not be wise to delay diathermy treatment six weeks in acute cases, 
or until tho body develops some resistance, so as to cut down the number 
of diathermy treatments. 

Comparison With the Results of Other Treatments — In the Hospital 
Social Service Supplement, No 1 , March, 1933, is a comprehensive re- 
port, “Cervico-Vagmitis of Gonococcal Origin in Children . 1 ** In this 
excellent summary of the medical and social angles of the problem, the 
foil own g treatment methods were tried mercurochrome, 2 per cent, 
os vaginal instillations, combined vaccines, aenflavine as vaginal in 
filiations, and various combinations of these methods. The statement 
jb mode that the newer treatments, such as diathermy, have as yet not 
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pioved of any gieatci value than the othei time-tried methods A con- 
tiol group was run m this senes, and this gioup recened no mtmagmal 
treatment 

We quote fiom then ‘Alain Findings and Recommendations” 
“Treatment as tested did not aboit the disease Its comse was some 
what shortened by use of instillations of mercuiochiome m a 2 per 
cent aqueous solution applied daih at home, and b\ meicuroclnome m 
gelatin applied tlnough the endoscope m the clinic The obstinate char- 
acter of this disease and its slow subsidence aie confirmed The disease 
is self -limited and usualh fades out within a few months ” This para- 
doxical statement is made in spite of the fact that m their own statistical 
tables they show that 37 9 pel cent of then patients had had the infection 
for ovei a yeai and some had had it foi se\ en i ears and ovei 
A cliait of then twenty -six acute cases, in which the smear was posi- 
tne and m winch the mercuiochromc treatment, w as used, is found op 
posite page 34 of the report An anahsis of this chart shows that onh 
sixteen eases had been followed more than a i eai aftei treatment was in- 
stituted Of these, nine were tieatcd fifteen months oi less, four were 
treated from fifteen to eighteen months, and three were still being 
treated after eighteen to twentj months At the end of a vcai, four of 
the sixteen still had positive smears, eight weie doubtful, and onh four 
had moie than three consecutne negative smears 

A perusal of the results in the twenty-six cases show’s that at. the end 
of the twenty -month period six of the patients still had positive smears, 
five smears, doubtful, eight had less than thiee consecutive negative 
smears, and only seien had thiee consecutive smears and were con- 
sidered cured 

In peicentage, 26 per cent were cuied (no mention is made of follow- 
up to see if they remained negative) , 42 per cent were still positive oi 
doubtful, and 30 pei cent had less than three consecutive negative 
smears 

In their series of clnonic cases, theie were only fouiteen with positive 
smears Eight of these weie treated for a period extending o\ cr a vear, 
five weie treated fifteen months, and one, seventeen months According 
to the chart, at the eud of the seventeen-month penod tlieie were three 
cases stdl positive, five had doubtful smears, five had less than three 
consecutive negative smears, and onlv one was cured 

In percentage this would be 7 pei cent cured, l e , three consecutive 
negative smears, 35 pei cent with less than three consecutn e negative 
smears, and 58 pei cent still positive oi suspicious 

In the conti ol senes m wluch no treatment was used, there weie twentj 
acute cases with positive smears At the end of thirty months eight 
were still positne, ten were doubtful, and onlj two were negative In 
the chronic control cases theie w’ere onlv two with positive smears, and 
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these were negative nt the end of the thirt\ month period. These items 
from the tables m the same report dispro\c tho statement that this disease 
‘is self limited and usunlh fades out m a few months’' and also correct 
tho impression that old tried methods” arc superior to diathermy 

SUMMARY 

h Gonococcal \agimtis m eluldreu is not a self limited disease which 
tends to fade ont m a fen months ns hns been claimed Statistics quoted 
from the article in which tins stntoment is mndo show that over 37 per 
cent of the patients m that senes had the disease for over a year and ihnt 
one was supposed to have had it foi seven ^ ears. 

2 Theoretically, diathonm has an ad\nntage over locally applied 
antiseptics in that it raises resistance in tho tissues themselves enabling 
tho body to destroy gonococci deep in tho tissues 

3 Practically, in actual results the diathermy patients had con 
sistcntly negative smears nftci tu ont v nine weeks m the acute senes 
and these remained negntne during a follow up period which extended 
m some of the cases to twenty five months 

4 The average length of treatment required to gne consistently nega 
tive smears in the chronic cases was a little o\or four weeks The 
longest follow up m this group was three and one half years. 
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CONTINUOUS INTRAVENOUS THERAPY IN INFANTS 

John E Ashby, M D , and Hugh Leslie Moore, M.D 
Dallas, Texas 

T HE importance of the continuous mtraienous administration of 
various solutions has long been recognized, and its use, -widely advo- 
cated A study of the literature reveals that surgeons and pediatricians 
have taken the lead m evolving methods and technics intended to ovei- 
come the obstacles encountered m tins type of therapy Until recently, 
surgeons have been far ahead m its use, because of the technical difficul- 
ties encountered m its use in infants by pediatricians A German sur- 
geon 1 writes of “twenty years experience in the use of continuous in- 
travenous infusions ” Matas, 2 who used it in postoperative cases, is 
given ci edit for introduction of this type of treatment into this countn 
In the past three years many workers have published the result of then 
experience All agree that the procedure is of special benefit m selected 
pediatric cases, that its use should be more widespread, and that no 
othei therapy is so efficient or acts as quickly 
In 1930, Hendon 3 wrote of this treatment, naming it “lenoclysis”, 
Horsley and Horsley 4 m 1931 introduced a new intan enous cannula, 
Karelitz, 6 using continuous dextiose infusions in twenty-one cases of 
toxicosis, reported excellent lesults and later with Schick® reported on 
its use m treating fifty-three cases of alimentary toxicosis Hyman and 
Hirshfeld 7 at first used dextrose solutions and later 8 added blood, various 
serums, antitoxins, and drugs, such as caffeine and epinephrine in cases 
of shock, hemorrhage, infection, suigical procedures, and thyrotoxicosis 
Stokes 0 concluded that venoclysis has an important place m pediatnc 
therapeutics in combating serious ketosis and stimulating the kidney to 
a greater functional activity Bier 10 summed up the advantages of in- 
ti a venous therapy as assuring accuracy of dosage, allowing ease of ad- 
ministration, giving maximum action m minimum time, and providing 
more definite results Brush 11 presented a new method for intravenous 
infusions m infants by which he attempted to overcome most of the diffi- 
culties encountered. Cohen and his coworkers 12 made a comprehensu e 
study of the changes in acid-base equilibrium brought about by in- 
travenous dnp and concluded that dehydration is rapidly collected, that 
diuresis is reestablished, that nonpiotem nitrogen retention m the blood 
is lessened, and that clinical improvement usually piecedes chemical re- 
adjustment Nesbit 15 pointed out the necessity of changing the pietuie 

Bead before the Dallas County Medical Society June 14, 1984 
From the Department of Pediatrics University of Chicago and Bradford Memorial 
Hospital for Babies Department of Pediatrics Baylor University Dallas Texas 
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of toxemia found m uppor intestinal tinct obstruction m infants boforc 
the necessary surgery is instituted, ho stated that this is best nceom 
plishcd by the absolute rest of tlio gastrointestinal tract afforded bt m 
trnvenons therapv 

INDICATION'S 

The ntdicalions for the use of tho continuous mtraienous therapy m 
our practico are thoso of the loss of or need of body fluids. Dehydration 
and acidosis are relatively common in many diseases encountered m 
pediatne practico, particularly in the South during tho summer montlis. 
The various diarrheas, cholera infantum, alimentary intoxication, cyclic 
vomiting, and vomiting with acute infections — the toxemia accompanying 
such conditions as otitis media, pneumonia, dysenterv, bums, pyelitis, 
and marasmus — the postoperative need of fluids as encountered in in 
tussusception, pyloric stenosis, intestinal obstruction, and peritonitis — 
all give the pediatrician ample opportunity for the use of treatment 
calculated to replenish safely lost blood volume, to overcome lack of 
tissue fluids, and to prevent anhydremm, whilo at the same time provid 
mg for rapid elimination of by products of the infections and proventing 
the dread anuna. 

We have frequently found the introduction of fluids by hypodermo- 
clysi8 to be inadequate or poorly absorbed. Intrapentonenl fluids may 
be contraindicated because of on abdominal operation or presence of a 
large amount of gas in tho bowel in patients with respiratory embarrass- 
ment such as is frequently encountered in pneumonia Proctoclysis is a 
well known failure in infants All of these methods are accompanied by 
discomfort or pain and are undoubtably a strain on tho strength of the 
infant We have noted with Cohen u and others that continuous m 
travenons administration is, in tho great majority of cases, accompanied 
by quieting of the patient and affording needed rest. 

SOLUTIONS 

It is not the purpose of this paper to discuss the effect of the admin 
istration of various solutions on tho blood constituents and body tissues 
or cm the tome products caused by infection. It is sufficient to say that 
almost every solution, drug, serum, or antitoxin ever given by vein has 
been administered as port of continuous venoclyBis. Included in t his 
list is the intravenous use of diphtheria antitoxin, magnesium sulphate 
in cerebral edema, calcium chloride and acacia m nephritic edema, neo- 
araphenamme, tetanus antitoxin, gentian violot and mercnrochrome in 
septicemia, and typhoid vaccine m chorea. 

Our experience is limited to five solutions 

1 Dilute glucose solutions, usually from 6 to 10 per cent dextrose 
This is our solution of choice because of its safetv in either alkalosis 
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01 ncidosis and because it furnishes nutution as well as fluid This is 
especially advantageous when adequate feeding In mouth is difficult or 
impossible 

2 Phi siological salt solution 

3 Hartmann's 14 solution, m I nch is of particulai advantage when loss 
of minerals is evident as m the diarrheas 

4 Molai sodium lactate, as adiocated bj Mainott 16 m the treatment 
of systemic disturbances associated with dianhea 

5 Occasional infusions of 4 pci cent soda bicaibonate solutions in 
severe acidosis and persistent pielitis 

"We hare not attempted to gne blood oi serum bj this method as it 
would not be feasible with the small needle we use We have not used 
stimulants, such as caffeine and epinephrine, because of the belief that 
the drug would be too dilute to be of i alue We have not added various 
serums and antitoxins to the solutions We note that this view is shared 
bv others that and the pievalent tendencj k to limit continuous m- 
laienous dups to dextiosc solutions and solutions eontanung minerals, 
such as noi mal saline oi Hartmann's solution Neither do we advocate 
the tlreiapi for use m too mam conditions, oui use having been limited 
to cnticallj ill patients suffering from lack of fluid. Marriott 10 has 
shown that complete lest of the bowel in diairheal conditions can only 
be accomplished In affoidmg needed nutrition tlnough other channels 
than the mouth and that this lest of the bowel is considered the most 
impoitant single factor m treatment Tt must be lemembered that in- 
ti aienous infusions aie onli a part of the scheme of treatment, which 
must be instituted for the patient Stain ation, medication, removal of 
foci of infection, diet, and other theiapv of choice must be provided 

Oui statements concerning the use of this piocedure are based on its 
use m 511 cases Duruig the summer of 1933, in dealing with cases of 
paicnteial and fermentatrie dianhea, dvsenterj, typhoid, and para- 
typhoid feiers, we aveiaged from eighty to ninety intravenous drips 
per month In such a large number of severely ill patients, we were 
natrually able to depend on the clinical picture only, and we w r eie dis 
tinetly impiessed by the lapidity in the change of condition of manj 
of these infants 

It would seem that little could be added to a theiapj already in- 
vestigated from so manv angles, but mar we point out that m the re- 
ports of all authors quoted and m all other reports we hare been able 
to find, the site of choice for the administration of the continuous in- 
travenous dnp was a dissected rein, either m the cubital fossa or more 
often the saphenous i em of the leg, and that various types of cannulas, 
catheters, and large needles weie inserted In all of our injections we 
used a very small needle inserted m a small vein In one of our cases 
we gaie seventeen separate mtiavenous drips, exclusive of blood trans 
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fusions, over a six week period of tune Maj wc ask the question, ' * Gould 
this have been done had our method necessitated cutting down on the 
vein each timet ’ 

SITE OF CHOICE 

For somo time before we began using the continuous intravenous dnp, 
wo gave all blood transfusions m small capillaries and venules on the 
back of the hand doreitm of the foot, and most common]}, over the 
scalp The scalp is by fnr the most logical choice in the continuous ad 
ministration of a solution m the vein because (1) tho blood vessel is 
stable, (2) tho application is easv , (3) the patient mav move or toss 
the head, tho arms and legs being free, and (4) tho vessels in this area 
are the smallest The last reason is important, as it is om contention 
that the greatest difficulty hi tho use of continuous intravenous adminis 
tration, he., clogging of the needle or cannula bv blood, is thus over 
come. The pressure within tho large vein is enough to force a small 
amount of blood back into tho apparatus and after a few hours ob- 
struction is tho rule We have found that an extremely small vessel 
approximately the sice of the needle will both accommodate the flow 
and prevent blocking of the needle It is os easv to insert a small needle 
into a amnll vein as a cannula into a large vein 

Thero are other logical reasons for choosmg tlus site. It does not 
offer the danger encountered in injections into the superior longitudinal 
sinus, into which injections should not bo mado by other than an expert, 
it does not offer tho possibility of a hematoma with resulting infection 
and necrosis of tissue as sometimes is seen m jugular vein lujeotions, it 
removes the chance of infection taken m cutting down on a vein It is 
almost painless and therefore saves the strength of the already weakened 
infant In short, there are relatively no dangers in tho mothod, and it 
may be doue at the bedside 

In looking closelj at the scalp, we find many small tributaries of the 
superficial temporal veins draining the parietal and frontal aspects of 
the scalp in addition to the two or three small tributaries of the frontal 
and supraorbital veins, which dram the anterior part of the scalp and 
flow down over tho middle of the forehead The latter vessels are our 
first choice, because the child cau roll his head from sido to side without 
interfering with the flow of the solution Shaving the head allows the 
ojierator to find these veins more easily 

APfVBATUS 

The apparatus, with the exception of tho needle, hns been used many 
times by others. The infusion is given entirely by gravity The con 
tamer is an ordinal} 300 c.c salvarsan tube connected by a short pieoe 
of rubber tubing to a dnp bulb commonlj known as the Murphy drip, 
from which a piece of ruhhei tubing from 3 to 4 feet m length passes 
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to a small glass adaptei % mcli in length The needle, a 28 gauge one- 
half inch so-called tubeiculin needle, smaller than the oidmary hypo- 
dermic needle, fits the adapter It is easy to see that this is a very 
simple and inexpensive apparatus The container hangs on the hook 
of a standard, adjustable m height This adjustability regulates the 
late of flow, which also may be lcgulated by a screw clamp inserted 
anywhere between the drip bulb and the needle After trying several 
methods of keeping the needle m the vein, we found the simplest and 
most efficient aid is a 3-meh stnp of adhesive tape, 2 inches wide This 
is placed firmly ovei the needle, adapter, and skin dnectly m front of 
the needle A small piece of cotton is placed under the adaptei In 
case of movement of the scalp, the skin, vein, and needle move together, 
without distuibing the flow Such proceduies as examination of the 
cal's, mouth, and tin oat may be earned on without dislodging the needle 

BATE OP FLOW 

We have found that the late of flow is best legulated by raising or 
lowering the height of the column of solution, there is a possibility of 
entirely shutting off the flow if the screw clamp is used The rate of 
flow is judged by the number of diops per minute, this vanes fiom 5 
to 30 drops, the latter being about as fast as the tiny needle will permit 
passage of the fluid fiom a column height of three to four feet The 
first 200 oi 300 c c aie allowed to enter the iein at a rate of 15 to 20 
drops pei minute, or from 60 to 80 e c per hour, then the rate of flow 
is usually i educed to 10 or 12 drops pei minute and legulated accord- 
ing to the heart rate, the beginning of diuresis, and the clinical appear- 
ance of the patient 

TEMPERATURE 

The temperature of the solution is not a very important matter 
Ordinary room temperature is regarded ns safe, but it is our common 
practice to keep a hot water bag around the container or ending the 
tubing The remarkable absence of any untoward reactions to the drip 
testify as to its margin of safety We have found that it is best to have 
the needle sharp with a long bevel The most common eiror is insert- 
ing the needle too deeply Frequently the bevel of the needle can be 
seen mtracutaneously while the solution is flowing 

BLOOD TRANSFUSIONS 

Blood transfusions are given m the same small blood vessels with the 
same sized needle Our transfusion apparatus does not include the 
drip bulb, but a three-way stopcock is inserted. The blood is drawn 
from the salvarsan tube into a syringe fitting the stopcock, the valve 
is turned and the blood injected into the vem slowly Citiated blood, 
which is strained when placed m the eontaniei, is used Obstruction of 
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the needlo is rare, but in case this happens the needle is withdrawn 
and anotlier is slipped into the vein *4 inch farther down its course 
It is the rulo for infants receiving transfusions by this method to sleep 
quietlj throughout the procedure Because of tho benefits to the infant, 
we have adopted the scalp vein route for all intravenous medication 

SUMMARY 

1 Continuous intravenous therapy is applicable to many conditions 
encountered in pediatrics. 

2 Our use of this procedure in 511 cases convinces us of its \olue 
m indicated cases. 

3 We present a method using the smallest scalp icins, the method is 
easily employed, without discomfort, pain, or danger to the infant 

4 If continuous intravenous dnp is not desired, blood transfusions 
and all other intravenous injections ma\ bo gnen by i\ay of the veins 
of the scalp 

REFERENCES 

1 Nirrvriesch, H Deutsche Ztschr f. Chlr 236 OSS, 1932 
2. Mots*, R Ann. Burg 79 643, 1024 
S. Hendon, G A. Ann. Snrg 91 763, 1030 
4 Horsley, J 8*, nna Horsley, G W Arch. Surg 22 87, 1031 

6 KareliU, a Am J Dls. Child. 42 781, 1031 

G Knrellt* 8., and Schiele B61n J A M A 99 300 1932. 

7 Hyman, H. T., and Hirshfeld, S J A M A. 90 1221, 1031 

8 Hyman, II. nnd Hlnhfeld a J A M. A 100 305 1033 

0 Stokes Joseph Jr Pennirlvanin M J 36 421, 1933 

10 Bier, R. A M Ann. District of Columbia 2 9, 1933 
*»11 Brush, John M Am. J Dls Clilld. 44 360, 1932. 

12 Cohen, Henry Miller, P It, and Kramer Benjamin: J Pout 3 299, 1933 

13 Neiblt, Harold T J Pout 1 447 1032 

14. Hartmann Alexis F Colorado Med. 20 373 1029 

15 Marriott "W McKIm Hartmann Alexis F and Bonn M J B J Pediat 
3 181 1933 



HYDROCEPHALUS OF UNUSUAL SIZE 


Damfl J Dolvx, MD, and Milton J H Grand, MD 
New York, N Y 

T | YDROCEPHALUS, 01 piogicssivc enlaigement of the ciamum -with 
A A general enfeeblement, oceurnng in infancy and early childhood, is 
prevalent enough to hat e been observed by almost every physician at one 
time 01 another Ho wet ei, it is veiy laielj that we have occasion to 
see those unfortunate patients whose heads aie of astoundmgly huge 
dimensions It is the purpose theiefore, merely to present a case of 
this soil, -which ie\eals cranial measuiements of unusual magnitude for 
a child of hei age 

casf rfport 

L J , a fifteen month old wlute female child, was brought to the hospital Feb 2, 
1934, because of progressive enlargement of tho skull The family history was en 
tiroly negative She was the first born, a normally delivered, full term baby At 
the time of birth a cystic maRs was noted at the level of the lumbodorsal spine 
This condition was considered to be spinn bifida with a meningocele. When the 
bnby was four days old, operation, consisting of complete removal of the mass, was 
performed and confirmed the diagnosis Tho child made an uneventful recovery, the 
wound healing bj priman union Ilowover, tho parents were cautioned to measure 
tht, head at regular intervals and to note anv too mpid increase in size For Beven 
weeks the bnby did remarkably well her development and functions being perfectly 
normal It was at this age that the craiunm began to show evidences of cerebro 
spinal fluid accumulation Tho bend became progressively larger and the mental 
status grndnnllv wnned until at the time of admission the head was enormous and 
tho child a total mental deficient 

Physical examination revenled a verv well nourished child wlio was a profound 
defective and obviously amaurotic When the infant reacted to pain and tempera 
ture stimulation, the cry was that of a normal baby of this age The head was 
about the size of a large pumpkin and presented the following measurements 
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Occipitofrontal 
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Suboccipitobregmatic 
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'-mboccipitofrontal 
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28 7 
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Anterior fontanel 

20 

x 21 

cm 



Posterior fontanel 

11 

x 11 

cm 




The subcutaneous veins of the scalp were markedly distended and at either parietal 
region was an extensive area of ulceration, wluch was probably due to pressure from 
so great a weight of encapsulated fluid Obviously, the child was unable to move 


From the service of Dr Louis H Barenberff Department of Pediatrics, Morrlsania 
City Hospital New York City 
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its head. Tlio frontal Lowes wero overhanging and tho crcs, therefore, appeared 
depressed The internal opleanthl wore markedly distorted because of the lifting 
of tho scalp Tho sclenio ware bluish and n conno perpetual nystagmus was noted 
The pupils wero equally and evenly dilated arul revealed a elenr media No 
circulatory disturbance of tlio retinae was visualised, but the optie discs appeared 
pearly white. Tho cars nnd nose were normal, as wero tho chest and abdomen 
At the lumbodorsal level of the splno was a nlcoly healed war of the operation 
Scattered over tho vulva nnd buttocks -were several areas of excoriation Tho ex 
tremlties presented a spastic tetraparesis with absenco of reflexes 

Tho laboratory findings were all negative The urine was normal n-i»eatcdly 
throughout tho course of life. Tho Schlek and Mnntoux tests were negative as was 
the Was senna nn reaction The hemogram follows 
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Hemoglobin 

76 per cent (Bohli) 


Red blood cells 

4,400,000 


White blood cell* 

10 700 


Differential 

polymorphonuclcars 

76% 


eosinophils 

2% 


lymphocytes 

20% 


mouocvtem 

2% 


Smears — normal 

Calcium 10 0 mg per 100 c.c blood 

Phosphorus 4 2 mg per 300 c c. blood 

Puncture of tho spine nnd e interna magna revealed 20 mm of mercury pressure 
and following injection of methylene blue into tho cistema the dye appeared within 
a minute at the spinal needle which was introduced below tho lorel of the operation. 

Radiographic examination of the skull disclosed it to be tremendous in sixe 
Tho cranium was absent throughout the entire extent except for a few thin portions 
along the vault, frontal, and occipital regions. The sella turcica could not be 
definitely visual ted because of tho enormous quantity of fluid. 

Tho child 's course, of about six weeks la the hospital, was uneventful until a few 
dav* before death, when she developed a bronchopneumonia I>nring the Interim 




96 


THE JOURNAL OP T EDIATRIGS 


she had neither gastrointestinal nor cardiorespiratory disturbances The intcrcurrent 
infection was moderatelj severe and in three days she died. 

Necropsy 

The calvarium was composed of relatively small amounts of bone The dura was 
easily separated, revealing a soft, tense cerebral surface on which the blood vessels 
stood out very prominently The convolutions were completely flattened The brain 
tissue was very friable and varied from % to % in. in thickness, being t hinn est 
at its vertex The cerebral surface was punctured and 376 oz (11,250 cc) of a 
clear, colorless cerebrospinal fluid was obtained. With its removal, the shell of 
brain tissue collapsed. Aside from this thin shell of cerebrum, no other brain 
tissue was present excepting the cerebellum and the pons 

Tho whole brain resembled a cystic sac about the size of a watermelon and 
presented an internal hydrocephalus The spinal cord was also removed and 
showed a small opening at its lower end in the region of the fifth lumbar vertebra, 
which opening was covered over by a thin fibrous band 

Tho lungs were free m tho pleural spaces There was marked basal congestion 
On section the base of the right lung was purpbsh in color and completely 
atelectatic The base of the left lung showed areas of grayish infiltration which 
were lobular in distribution. Tho heart was normal. 

When the abdomen was opened, a small excess of dark amber fluid was noted 
The mesenteric glands were larger than normal, and the serosa of tho intestine was 
somewhat injected Tho livor showed cloudy swellings, and small areas of fatty 
vacuolization were seen The spleen was enlarged and grayish red in color Both 
kidneys were normal although the pelves were dilated and the mucosa injected and 
granular Tho remainder of the examination was entirely negative. 

COMMENT 

The case of hydiocephalus presented is piobably one of congenital 
origin, bnt the question arises as to the relationship between the re- 
moval of the meningocele and the pioduetion or piesence of the excessive 
cerebrospinal fluid. It is the common belief that excision of a meningo- 
cele stimulates the production, or is followed, by a “water head ” 
Whether the removal of so small a portion of the arachnoid, m other 
words, reabsoibmg surface foi cerebrospinal fluid, is sufhcient to cause 
an imbalance between production and absorption of the fluid is still 
an open question Dandy 1 says “Hydiocephalus frequently develops 
after removal of such a lesion, particularly the spinal meningocele, but 
doubtless its disclosure is purely incidental Hydiocephalus, if it later 
develops, was unquestionably progressing when the meningocele was re- 
moved but had not yet given evidence of its piesence by enlargement of 

the head.” 

It is amazing that in cases of such tremendous size, m which the brain 
become so markedly distended, as m this case, function still per- 

* There is, of couise, less compiession m infancy, m as much as the 
S S sutures, fontanels, and soft bones yield more readily to the pro- 
gressive expansion 
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Holt suggested that if the head grows more than one Such a month, 
there can be little doubt of hydrocephalus These cases of congenital 
hydrocephalus only rarely exist beyond one year of age At any early 
stage of tbo diseaso it mai become arrested spontaneouslj and the pa 
tient attain adult life, but m most cases it is progrcssiio, and death 
occurs either through inanition or some mtereurrent infection 

RFFKHENCF 

1 Dandy, W B, Levna Practice of Surgery 12 200 1932, Hngewtoivij, Md. W F 
Prior, Company 
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THE HOSPITAL FOR SICK CHILDREN, 

GREAT ORMOND STREET, 

LONDON 

Alan Moncrieff, M D , PROP* 

London, England 

TN THE middle of lost century Dr Charles West, a well known and philanthropic 
physician, with various friends to help him including Sir Henrv Bence Jones, 
an eminent physician of the dav, having decided that the conditions under which 
sick children were treated m London fell far short of whnt should he, determined 
to start a hospital entirely for children A commodious old house in Great Ormond 
Street, once the home of Dr Mend, Physician to the Court of Queen Anne, was 
acquired, adapted, and opened in 1852, with ten beds The president was the 
famous Lord Shaftesbury, and it maj be snid that right from those early dayB 
the Hospital has always attracted the services on the lay side of distinguished men 
and women Charles Dickens was a warm supporter of its work, and toilnc H K H 
the Prrnco of Wales is the keen holder of the presidential position 

The ten beds soon proied inadequate Adjoining houses were purchased, but 
these, too, proved insufficient By 1800 the annual number of in patients was 384, 
and out patients, 8,800 In ten years there was another big increase, and adjoin 
mg land was purchased so that the first buildings special!) designed ns a hospital 
unit could be created These buildings and wards of the '70 's form to this dav 
the mam block of the Hospital Still the work grew, and in 1893 the new South 
Block was opened with due ceremony bv the Pnnce and Pnneess of Wales (after 
wards King Edward and Queen Alexandra) who had always shown a keen interest 
in. the Hospital Ten years later the first Lord Astor most generously gave an 
entirely new and up to date out patient department m mernor) of his daughter 
Then two adjoining early eighteenth century houses were acquired as accomoda 
tion for nurses, and finally, a few years ago, the first part of the great new re 
construction scheme was launched with the erection nnd completion this year of 
a new nurses’ home on the north of the present site It is planned to build the 
whole hospital m the course of the next few years in accordance with modem needs, 
for it must be realized that buildings dating from the 1870’s leave much to be 
desired as regards equipment and accomodation 

This brief sketch of the Hospital's bricks and stones, however, is only part of its 
history Great Ormond Street has become known all over the world because of the 
work it has done in the field of paediatrics Those of us who, as junior members 
of the staff, can look forward to the new buildings are mindful of the fact that in 
these old wards and laboratories was laid the foundation of modern knowledge of 
many disorders Sir William Jenner, for example, did much to elucidate the mys 
terms of Tickets, and he pointed out the lines of its successful treatment long before 
vitamin D was discovered. It was m the old wards, too, that Cheadle clearly recog 
mzed the nature of infantile scurvy and established the method of treatment still 
in vogue Sir Thomas Barlow followed this with his classical investigation into the 

'Physician to the Out-Patients at the Hospital 
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pathology of the discnso, and tho pathologic museum today contain* the original 
specimen* upon which Barlow based those conclusions whieh have resulted in his 
name being attached to infantile scurvy all over the world Also in tho old build 
ings imt worked out the pathology and clinical features of Still V disease and also 
hr Still, the bacteriology of po»tlm*lc meningitis On the surgical side, Sir TVUllam 
Arbuthnot Lane performed tnanv of Jds famous operations in thl* hospital, Sir 
Charles Balls~.ee carried out his pionoor work on mastoid disease, and Mr Waugh 
devised his method of removing tonsils l>v dissection, whicii has spread nil over the 
world. 

The Hospital undertake* a vnft volume of work. More than 7 000 in patients pass 
through the service each year while new ont patients number annual! v 32 000, entail 



The Hospital for Sick Children, Great Ormond Street 


ing over 110,000 attendance* or between three and four hundred children every work 
ing day Tho main building ha* 253 bods, mostly in eight large words, four for 
medical and four for surgieal cases. Isolation ward* also exist Including a eom 
piste and separate unit for tho treatment of venereal disease, but there are no special 
words for babies, each main ward taking a limited proportion of children under two 
years. There are in addition seven tv five beds at the Country Bran eh of the Ho* 
pltal at Tadworth, Surrey (near the famous race-course where the Derby 1* run) 
and it Is proposed to increase gradually the number of beds in this convalescent sec 
tlom There are pathologic, research, biochemical, nnd electrical departments at the 
main hospital, a library (containing many old boots on paediatric*) nnd a museum 
full of historical specimens and up-to-date material. The outpatient department 
comprises (1) a large eaanaltv section with isolation rooms for the chief 
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infectious disoases and an operating theater for minor surgery, (2) the main Astor 
block with four complete sets of clinic rooms so that four separate members of the 
staff can work at once, with all the necessary ancillary services of social workers, 
massago, electrical, and other forms of treatment Special clinics for child guidance, 
speech training, asthma, and rheumatism are also held 

The active Honorary Staff consists of four physicians, five physicians to out pa 
tients, six surgeons, a dermatologic physician, ophthalmic surgeon, dental surgeon, 
a radiologist, and four visiting anaesthetists There is a director of the pathologic 
department, biochemist, assistant pathologist, and a research worker attached to this 
department The junior staff comprises a resident medical superintendent, medical 
registrar and pathologist, two out patient medical registrars, three surgical registrars, 
a casualty medical officer, two resident houso physicians, and two resident house 
surgeons, these last corresponding to the position of internes 

The Hospital is supported largely by voluntary contributions in addition to cer 
tain grants from central funds, payment by public health authorities for certain 
specific services, and payments made on behalf of patients according to the means 
of the parents It is administered by a Board of Management on which, as has 
already been said, many distinguished friends of the Hospital have served 

The Medical School is under the direction of a dean, and under this organization 
is included the training of undergraduate students who come from the medical schools 
of London for definite periods and the whole of the postgraduate teaching which is 
going almost continuously throughout the year Tlio Hospital and Medical School 
are recognized by the various examining bodies including the Universities of Oxford, 
Cambridge, and London for undergraduate and postgraduate instruction Such teach 
mg and training is almost all earned out in the old tradition of Great Ormond 
Street, namely by clinical instruction m the ordinary routine course of the Hospital ’s 
work Ward visits by the more somor members of the honorary staff and out patient 
clinics held daily supply a vast amount of vaned clinical material. The Hospital 
by virtue of its uniquo historical position attracts patients from nil over the world 
and difficult problems in diagnosis are particularly likely to find their way there 
There are also from time to time special courses of lectures and demonstrations deal 
ing with special subjects The resident appointments are much sought after , young 
graduates from all over the British Isles and the Colomes actively compete for the 
six months of office which is regarded as a valuable training One result of this is 
that in many towns in the United Kingdom and British Empire the methods and 
traditions of Great Ormond Street are actively practised and passed on so that it 
is true to say that children benefit from the teaching of Great Ormond Street who 
have never been within a thousand miles of its doors 

Research work is partly earned out in special clinics organized for the purpose, 
ns in the Tecent development of the rheumatism and asthma clinics where all the 
patients with these diseases are supervised by special investigating medical officers 
under direction of the visiting medical staff Research work of a more pathologic 
natufo is pursued by the holder of a special research fellowship, and m the new hos 
pitaL under consideration it is hoped that it will be possible to provide more facili 
ties for visiting research workers The bulk of the research at Great Ormond Street 
has always been m the nature of "clinical research," and the observation of large 
number pf cases of special disorders has yielded much fruit m relation to their cor 
rect treatment and management. 

The training of nurses has always been a feature of the Hospital ’s work One 
of Dr Charles West’s objects in founding the institution was to secure better nurs 
ing of the sick child and today the efficiency and skill of the nurses trained at Great 
Ormond Street is indicated by the great popularity of the private nursing staff, avail 
able and utilized for private nursing in every part of the kingdom. The nurses enter 
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am probationers and receive three years of extensivo practical and theoretical train 
Ing in the course of prepartition for the state examinations for admission to the 
official Register of 8 ck Children ’s Nurses Thor© is n long waiting list of those 
who seek this training, and omong tho senior nurses many seek a furthor training 
at a general hospital in order to qualify for the part of (t sister ' to ono of the wards 
at Great Oraond Street 

The social work of the Hospital, with tho largo nomber of in and out 
patients daily treated is obviously of grant Importance The Hospital has six trained 
almoners, in addition to almoner students, who work in close cooperation with tho 
medical staff. Each year convalescent treatment has to bo arranged for ovor two 
thousand children in somo of tho mnnv inatitutiona available nt the seaside or in tho 
country The supply of dental and surgical apparatus, the arrangement for massage 
and artificial sunlight treatment in local clinics when tho pntients live at some dis 
tanee from the hospital securing the services of district nursea to carry out home 
treatment and do*o cooperation with the education authorities, the public health 
authorities, and the special public assistance committees (for poor rel ef cto.) are 
also part of the social work In this department also comes the machinsry for the 
follow up of patients who liavo erased to attend, necessitating somotimes the secnr 
ing of special convornnces and escorts Since the Hospital Is largely supported as 
already said, by voluntary contributions for tho benefit of tho sick poor, it follows 
that one of the duties also undertaken bv the almoner’s department is to see that 
this primary object is not abosetL The full facilities of tho institution aro freely 
available to all but tlioso who can make some contribution, however small, are in 
vi ted to do so 

The records of the Hospital go back to the time of its foundation Borne of Hr 
Charles West’s original case notebooks now in the library, are full of detailed 
observations, and a flno set of postmortem registois contain pathologic descriptions 
of great vaiae. The use of these record* Is freqaent/v be/ng sought by statistical 
research workers. 

If there is a note of pride in this sketch (or to the reader a suspicion of boast 
ing or vningloriousness), that is because oil who woik in the Hospital for Sick 
Children, Grant Ormond Street feel thnt way about their institution The spirit 
of enthnaiosm nnd hnrd work has eame down to ns from distinguished pioneers. We 
are proud to receive it and proud to pass it on. In the newly reconstructed Hospital 
we shall be proud to welcome visitors as we are now in tho hope that they too, may 
capture something of the spini which hangs about this particular part of a great 
dty 



Critical Review 


DISORDERS OF INTERNAL GLAND SECRETION IN CHILDREN 

Fritz B Talbot, M D 
Boston, Mass 

I T IS unfortunate that terminology of the literature on the glands of 
internal secretion is so confusing that it is difficult m many instances 
to determine exactly what an author is writing about This confusion 
and the mistakes which result fiom it has been greatly increased by the 
use of the coined names given to various extracts This led to an ed- 
itorial in the Journal of the American Medical Association (October 13, 
1934, p 1152) m which it is urged that “short descriptive phrases” be 
used to designate the substance rather than “coined names” which in- 
clude “synonyms (real and alleged) and trade-marks” as well as the 
“terms invented from time to time by research workers m many parts 
of the world ” Under the group of estrogenic substances may be in- 
cluded “female sex hormones, estrm (oestrin), follicular hormone, fol- 
liculin, thcelm (ketohydroxyestrm, estrone), theelol (follicular hormone 
hydrate, tnhydroxyestnn, estnol),” and such trade names as “amniotm, 
progynon, emmenin and menformon ” The only way to avoid the in- 
evitable confusion is to designate the substance and its souice for ex- 
ample, estrogemc substance m the blood, lactogenic factor of the anterior 
pituitary, follicle stimulating factor, luteinizing principle, et cetera 
The fallacy of assuming that because some effect is obtained in rats 
or rabbits the same thing will also happen m the human being has again 
been emphasized Yet, it is cleai that much ground has been covered 
to advantage and some of the doubtful points about the endocrine glands 
are less obscure 

Thyroxine — Anderson 3 reports the use of 3 5 dnodothyronine m doses 
of 50 to 75 mg daily m the treatment of high grade myxedema (pre- 
sumably adults) He thinks that the drug, which can be obtained 
synthetically, becomes converted into thyroxine and says toxic symptoms 
have never been observed from its use Thompson and lus coworkers 50 
found that the solubility of the thyroxine used was a factor m its ab 
sorption from the gastrointestinal tract and hence its effect on the basal 
metabolism This is of practical importance to the cbnician 

Lerman and Salter 25 compaied the relative calongenic action of sev 
eral preparations and found that the amounts of commercial thyroid 
preparations equivalent to 1 mg of thyroxin polypeptide or 0 75 mg of 
crystalline thyroxin were as given m Table I 

Table I 


GRAINS GRAMS 

r Armour &. Co Thyroid 3 3 0 22 

Thyroxin Polypeptide J Lederle Laboratories, Inc , Thyroid 3 5 0 23 

j ) Burroughs Wellcome Thyroid 10 2 0 68 

l Parke, Dayis & Co Thyroid 25 0 17 
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This data is verj important to the clinician since it explains man) 
inconsistencies in results and makes clear the necessity of recording m 
all records the mako of thyroid used. Since the Parke, Da™ S, Co 
thyroid has a calongcmc activity four times greater than the Burroughs 
Wellcome product and almost one and ono half times greater than 
Lcderle’s and Armour’s, it should be used in smaller doses to obtain 
tho samo effect 

Iodine — It has been foimd b) various v. nters that the site of the thy 
raid gland and its iodine content varies with the seasons m different 
parts of the country Low iodine content of the food predisposes to or 
causes, goiter Goiter is even found m Holland, where ono would 
natnrall) not oxpect it Penruck* 5 found It especially prevalent m 
Utrecht This was attributed to the increase in uso of waters taken 
from the deep strata of the earth (presumabl) bv menns of artesian 
wells) which had a low iodine content 

Kolmts and Remington* 1 made a stud) of human thyroid glands in 
South Carolina and found that the weight of the gland was smaller and 
the percentage of iodine higher than elsewhere The "summer glands” 
were heavier and as a result had greater amounts of lodino because the 
percentage of iodine was practicallv constant 
Hamilton 1 * studied tho effect of various salts on the thyroid gland 
of rats When they were fed on sodium fluondc, sodium chloride and 
calcium chloride, their thyroid gland showed normal histolog) , but rats 
fed on sodium iodide showed n flattened epithelium, while those fed on 
sodium bromide showed hyperemia, follicular degeneration, epithelial 
desquamation and disappearance of colloid. Hellwig 1 ' on tho other 
hand, was able to causo colloid goiter in seven rats with a diet high 
in calcium chloride when ten times the physiologio requirements of 
iodine was added. 

Hypert hyroidism — Lnhey** considers that hv perthvroidism in chil 
dren is a little more dangerous from tho surgical point of view than 
intense hyperthyroidism m the young adult Very young children, from 
threo to five years of age he savs should he operated in two stages 
because of excessive reactions The danger of removing too much thv 
roid and thus affecting growth and development mnst be considered. If 
too mdeh thyroid is removed therapv cannot completely replace tho 
lacking gland. Too much emphasis cannot ho laid on tlua possible 
danger, since lack of thyroid ns seen in infants and voung children 
often results in myxedema, with failure in growth and mental develop 
ment, even with treatment. 

Tho interrelationship of tho thyroid and pituitary glands have been 
commented on before Hertt and Krnnes 1 * found involutional and 
atrophic changes m the tlivroid glands of animals which had reeoived 
large doses of pituitary materials for more than a week. These changes 
were involution and Anally atroph) with marked colloid storage. Poster 10 
found a decreased iodine content after injection of a saline extract of the 
anterior lobe 

High cholesterol content of the blood is reported m hypothyroidism 
of childhood b) Bronstem,' Julius P Hess 1 * determined the blood 
cholesterol in twenty five children between the ages of two months and 
eleven years The blood cholesterol level vanc5 from 217 to 129 m 
these cases In three children with hypothyroidism tho cholesterol was 
respective!) 454, 454, and 416 He also observed that the creatine 
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exczetion in two female children with hypothyioidism was diminished 
or absent except when thev received thyroid therapy or creatine by 
mouth He feels that tins data is useful m diagnosis m childhood 
Pot aihyt oids The knowledge of the parathyroid glands has devel- 
oped and clanfied maikedlv so that it is possible to state that hyper- 
parathyroidism is usualli due to an adenoma of the parathyioid gland 
Theie results an mcieased pioduction of parathyioid hormone and a 
disturbance m the calcium and phosphorus metabolism This can he 
diagnosed by a high level of calcium m the blood, a deci eased phos 
phorus, and an increased excretion of both calcium and phosphorus m 
the mine It is thus easj to see why the bones can become demineralized 
and why, with such a laige amount of these salts in the unne, unnary 
calculi may form 1 

Recent studies of the paratlmoid haie shown that its location vanes 14 
An analysis of the cases studied showed 7 per cent of the glands oppo 
site the cranial thud of the thyroid, 57 pci cent, the middle third, 
25 6 per cent, the caudal third, and 10 4 per cent were found caudal of 
the thymus gland Theie were foui parathyroids m 50 pei cent of the 
patients Biener 3 leports foui human cases with parathyioids m the 
thymus Suigical lemoval, theiefoie, should only he attempted after a 
diagnosis is made m the laboratory, and the suigeon must he piepared 
to hunt for the gland m unexpected places 

Hertz and Kianes 10 found that animals treated with antenor lobe 
extracts and pregnanev urme showed more vasculai and grossly larger 
parathj raids than the conti ol gioup They showed histologic changes 
consistent with hypei trophy and hyperplasia Parathyroid hormone 
was demonstrated by Hoffman 10 in the blood of pregnant women after 
the third to fourth month It was novel found m nonpregnant women 
Pituitary Gland — The part plaved bi pituitary gland m the endo- 
crine system is assuming moie and moie importance Its influence on 
the thyroid lias been studied fiom various angles The injection of 
alkaline or acid extracts of the anterior pituitary gland nito animals has 
been shown by Hertz and Kranes 17 to cause involution and finally at- 
rophy of the thjioid when continued This from Collip’s 6 point of 
view would suggest the development of some antisubstance which coun- 
teracted the injected material, hut from the pomt of view of the authors 
it can he explained moie leasonahly if one infers that the overstimula- 
tion of the thyroid causes it to weai out piematuiely Tins seems to 
the writer the most plausible explanation 

Changes m the basal metabolism of hvpophysectomized dogs weie 
obtained by Houssav 20 A loweied metabolism was found m these 
animals which was accompanied bv morphologic changes in the thyroid 
characteristic of hypothyioidism That this fall in the metabolism 
was due to the loss of the pituitary and not to changes m the thvroid 
alone was evidenced by a furthei fall m the metabolism after their 
thyioid was also removed The injection of the thyrotropic hormone 
of the pituitary into three human subjects was followed, according to 
Eitel and Loesei , s In an increase of the metabolism of 22 to 43 per cent 
Riddle and Bates 20 consider the unsatisfactory nature of tests of the 
growth hormone “is now the greatest single obstacle to further success- 
ful reseaich on the functions and chemistry of the antenor pituitary 
gland- ’ ’ He finds that a gouad-stimnlatmg hormone can induce growth 
of the mature testes oi ovary beyond the normal size limits m the nng 
dove 
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Engelboch and Schaefer 0 found that libido nnd potentm disappeared 
when the growth hormone nntmtnn G (Parke, Davis & Co not available 
commcrcinlh ) was administered to n tlnrti four year old dwarf and 
concluded that there must be an antagonism between the sex and growth 
factors. Thcv also reported growth induced by this hormone m children 
who had not grown during the previous three months A stud} of the 
evidence is not ver> convincing because it covered too short a period 
and it is well known that growth m height can nomialh take pinco m 
some seasons of the icnr and he retarded or absent m others. 

Pituitary Headache — Tt is not clear from Skipp s description” ex 
actly what clinical symptoms represent pituitnn headache, but lie re 
ports success in treating chronic recurrent headaches by injections of 
pituitnn and pituitnn tablets bv rnoutlu 
Undcucended Tcilts- — Sexton” Cohn/ nnd Rubinstein” treated boys 
with undcsccnded testes b\ means of the anterior pituitarv like sub- 
stance m prcgnanc\ urme and obtained fa\ornblc results cspecinllv in 
fnt bovs After longer nnd shorter periods of treatment the testicles of 
many of these snbjocls descended into the scrotum If the results of 
this method of therop\ arc confirmed in future cases an important nd 
vanco has been made in the treatment of these individuals 

Suprarenal Cortex — -Evidence has been accumulating that there is a 
relationship between some of the vitamins and the suprarenal cortex. 14 
The cortical extract was found to have no influence on nutammosis A 
The experiments showed that “either cortm or some unidentified sub 
stance aids in the utilization of iitamma C and B ^mco cortical ex 
tract retards the onset of the avitaminosis symptoms of vitamins C and 
B, it is suggested that an ample supply of these vitnmias would be ad 
vantageous in adrenal cortical insufficiency ” 

Freeman Linder and Hoskins 11 gave schizophrenic patients glycerin 
extract of the adrenal cortex by mouth in periods of five to thirteen 
weeks and in doses of 30 grams (2 gm ) to 450 grains (30 gm.) daih 
and obtained an elevation of the systolic blood pressure of 22 to 34 mra 
the pulse rate and cholesterol level were sigmficanth lowered They 
concluded that such extracts were potent by mouth 
DeCourm and his coworkers 1 made use of subtotal bilateral supra 
renalectoim for liypcrsuprnrcnalism and were able to reduce the blood 
pressure and in some eases relieve nil symptoms of hypertension 
Hypcrtrmihnt<tm — •Harm 1 * describes this condition as the hunger 
disease associated with weakness nervousness, nnd other manifestations 
of hypogl j ccmin It is the antithesis of dmljctcs It has been recorded 
m children of diabetic mothers and is associated with hypertrophy of 
the islands of Lungei linns In mild eases tho blood sugar ranges be 
tween 0 70 and 0 60 with a low sugai toleranco curve More severe 
cases may have attacks of petit mnl or grand mal Iu the writer's 
experience, however, low fasting blood sugar in untreated epileptic 
patients is ^er> uncommon In the se\ere tjpo of hypennsulmism, the 
blood sugar is below 0 50 and readings os low ns 0 27 have been found. 
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ANNUAL MEETING OF THE EXECUTIVE BOARD 

T HE meeting of the Executive Board of the American Aeadomy of Pediatries was 
held at the Georgian Hotel, Evanston HL, Dec. 1 1934 President Thomas B 
Cooley presided, and all the members of tho Board were present. 

After a thorough discussion of tho budget for the year, July J 1935, to July 1 
1036 it was decided that it would not be necessary to Inereaso the initiation fee and 
dues for that period The list of delinquent members wns then taken up and definite 
netlon taken. 

Question of the next annnnl meeting won discussed It was decided that the 
plans could not be ehanged now the meeting will he held at the Waldorf Astoria 
Hotel New York City June 7 and 8 1935 It wns decided to hold fonr Panel 
Discussions, one set of Bound Table Discussions, and one business mooting The 
Panel Discussions are to last one and one-half hours each, and there are to be 
two to a session with a fifteen minute interval between Tt wns projected to have 
fifteen Bound Table Discussions with n limit of thirty to each group The eon 
tract with the George W Halo Decorators, Inc Buffnlo NY for the exhibits, 
was approved. 

As to tho fnturo policy with regard to the annual meeting it was felt that that 
could beat be taken up at the meeting where it could be discussed. 

Dr Cooley reported on his trip to Montreal to meet with Canadian physicians 
and the progress made in that section. 

Region /—After discussing applications for fellowships, action on which will 
be reported in another Issue, Dr Schroeder reported that the next regional meeting 
would be held in the fall of 198G in Philadelphia. Dr Schroeder asked that an out 
line as to the duties of state chairmen be made He wns informed that a eom 
mlttee in Begion m had already proposed to make such an outline and also that 
the Children's Bureau would he asked to cooperate 

Region II — Dr Mitchell asked that he be allowed to coll a meeting of the state 
chairmen of his region in the not distant future to discuss plans. The motion was 
made and carried that Dr Mitchell be allowed to call such a meeting expenses over 
and above the allowance of the states and region to be covered by the Academy 
Region ///—Dr Helmliolx presented the name* of applicants and likewise an 
notmeed that the next meeting of Begion iU would he held In St Louis instead of 
Oneinnati, so that Regions IT and HI could hold a joint meeting about the time 
of that of the Southern MediutI Association. 

The following additions and changes in tho Constitution and By Laws were 
recommended 

Article ILL Clrnage title to “Power. *n<l Untie, of Fjeentire Board, Berioa.l 
Committees, and SUte and Diatrlct Chairmen. > 
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Add Sechon 4 State, District or Provincial Chairmen The President shall, on 
recommendation of the respective regional chairmen, appoint a chairman for each 
state, district or province, as the case maj he, m which the Academy is represented 
by Fellows 

Section i The duties of eneh state, district or provincial chairman shall be 
as follows 

(a) To keep himself informed as to the purposes and policies of the Academy 
and as to conditions in his district relating to these policies 

(b) To promote association and cooperation between the Fellows in his district, 
to consider with them the problems arising there, and to assist and initiate when 
necessary activities m furtherance of the Academy’s aims and purposes 

Article in. Section 2, shall be changed to read from “at least five members” to 
"three members ” 

Dr Langley Porter, of San Frmeisco, and Dr Frank H Lamb, of Los AngeleB, 
were elected Emeritus Fellows 

Journal of Pediatrics — The motion was made and carried that the request of 
the Editorial Board, that Dr Irvine McQuarrie and Dr Grover F Powers be added 
to that Board, be granted Also, that the Executive Board was entirely in sympnthy 
with the situation regarding the publication of the Bound Tablo Discussions and 
that everything possible would be done to curtail the amount of material in these 
discussions They agreed that articles read at regional meetings should be submitted 
to the editors for their action as to pubhcation 

At the request of the Committee on Cluld Health Relations, Dr If Hmes Roberts, 
of Atlanta, Ga , and Dr George M Lyon, of Huntington, W Va , were added to 
that Committee The Executive Board approved the following resolution proposed 
by this Committee 

"That, wherever feasible, the state Academy groups undertake to inform them 
selves as to 

(1) the status of child health activities earned on in their respective states by 
official and nonofficial agencies, 

(2) the provisions for medical care and health supervision of children m msta 
tutions or under the care of child placing agencies and of children m their own 
homes whose families ore unable to pay for medical service, 

(3) the medical and health needs of special groups of children scattered through 
out the state or concentrated in certain areas or communities, and 

(4) the basic facts of mortality and morbidity among children in the state and 
its political subdivisions, for the purpose of appraising the work done nnd of bringing 
about improvement m the health superwsioU nnd medical care of children through 
the cooperation of official departments of health nnd welfare, medical societies, non 
official welfare agencies, and lay organizations 

"The Committee on Child Health Relations would be glad to attempt the prepara 
tion of a brief outline giving suggestions for bucIi an appraisal of child health 
activities if state groups desire it The committee appreciates that certain state 
groups are already engaged m appraising and developing child health activities and 
does not intend to suggest any duplication of effort ” 

The Executive Board also approved the appropriation of sufficient moneys to 
meet the traveling expense for a meeting of this committee sometime m the near 
future, time and place to be determined by the chairman 

Dr Grulee reported that, after a conference with Dr LeRoy Wilkes in New 
lork he felt sure that the Committee on School Health and School Health Educa 
tion would have a definite report m the near future 
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It wua voted that the Committee on Clinical In\ esUgutlon and Scientific Research 
ffbould be granted n p to the amount of three liundrcd dollar* to cover expense* 
between now and the first of Tune in an Investigation to bo earned on bv that com 
mittee 

Tho Committee on .Hospitals and DIapentarios reported that it was in the process 
of publishing the report on genecat hospitals and that it would next take up the 
import on communicable disease hospitals 

It was decided to change the nnmo of tho Commit too on Relation to the Section 
of Diseases of Children, of tho American Medical Association to the Committee on 
Cooperation with Medical Croups ami 'tocletie*. It was nI«o decided to appoint n 
new committee the Comraltteo on Cooperation with Nonmedical Group* nnd Societies. 
Tho Committee on Cooperation with Medical Groups and Societies was asked for 
recommendations for a permanent committee for tho International Pediatric Con 
pros*, which is to hdd in "Rome in the rummer of 1930 The Committee on 
Cooperation with Nonmedienl Group* and Societies, when appointed, will bo a*ked 
to take up tho question of attendance of member* of this Society at the meeting of 
the "National Amo latlon for Nursery Education 

HKV>* BOBINEflB 

It was moved and carried that In the future n check for initiation fee must ne 
company each application for fellowship 

It was moved and carried that Jt la* recommended to the Academy that after 
July 1 1037, no candidate shall bo acceptable for fellowship in the Academy who 
has not been licensed by the Board of Pediatrics. 

Tho queetion of an anrillnry membership for physician* interested in pediatries 
wn* discussed, but no netion was taken 

It was npprored and carried that a floating fond for the use of tho*o states 
who*® membership doe* not bring sufficient revenue to carry on their activities 
should be established and should be available on application to the Secretary bv the 
State Chairman. 

Dr Helmholx reported on the meeting of the National Society for Research in 
Child Development, the pediatric section of which he was chairman and Dr Grulee 
wn* secretary There la evtrv ran son to heltcrc that the pediatrist will receive due 
recognition in tins group 

Dr Gralee ToporM upon tho meeting* bi Washington of the Committee on 
Economic Security Child Ilenlth Section 



FOURTH ANNUAL MEETING OF THE AMERICAN 
ACADEMY OF PEDIATRICS 

Round Table Discussion on Prematurity 

Cleveland, June 11, 1934 

Leader Julius H Hess, Chicago Assistants Dr Ethel C Dunham, 
New Haven, Conn, Dr Wanen R Sisson and Dr Stewart H Clifford, 
Boston, and Dr Edward A Wagnei, Cincinnati, Ohio 
The Round Table Discussion on Prematuntv was called to order at 
9 40 am by Dr Julius H Hess, chairman 

CHAIRMAN HE SS — The care of the premature infant and hiB future develop 
ment covers practically the whole field of pedintncs There are so many phases 
to it, many of which cannot possibly be covered in the time at our disposal, that I 
believe we will make this meeting more valuable bi concentrating on a few sub 
jects pertaining to the care of premature infants 

I shall briefly review the work of our station with as little statistical reference as 
possible in order to open the field for general discussion. 

The station at the Sarah Morris Hospital, which was opened in 1922 on a verv 
small scale in one room, now has three large rooms and one small pumping station 
The following figures emphasize the demand for such a station m a large city, in 
fact, in any city In 1922 wo received 19 caBes, in 1923, 28 cases, m 1924, 47, m 
1926, 66, in 1926, 106, in 1927, 138, in 1928, 167, in 1929, 190, and in 1930, 198, 
in 1931, 207, in 1932, 249, and in 1933, 208 

I wish to call attention to the decreasing mortality rate beginning with 1928 
This is largely accounted for by more complete cooperation of the obstetricians and 
our sending for the infants to avoid refrigeration. We had a total of 1,623 cases, 
prematurely born infants, and of these 1,135 lived and 489 died The mortality rate 
for all admissions is approximately 30 per cent, with our graduates numbering 
70 per cent. Furthermore, we took in quite a number of full term immature in 
fants Approximately 90 per cent of all admissions were chanty cases, representing 
in considerable part the lower level of society in a large city The annual increase 
in the number of infants cared for offers the best evidence for the demand for similar 
stations 

What we have tried to demonstrate is that these babies can be taken care of 
and that you can have a fair degree of success in the reanng of them with a minimum 
of equipment. 

Our Tooms are equipped mth electrically heated, water jacketed bedB, DeLee 
heated tables, scales, small wet and dry bulb hygrometers, and thermometers Teg 
lstenng high and low room temperatures We also have a time clock, which we 
think is very essential, because we know when the nurse has registered the indi 
vidnal feeding time of the infant on the clock she must be awake, and as a conse- 
quence we know she probably feeds the baby 

We believe our greatest success is due to the fact that we have a nursing corps 
that, up until recently at least, has changed very bttle Our head nurse has working 

no 
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with her two other gmduato nnr*ei on eight hour ihlfti We hare a number of nureee 
for Inf anti who have been tliero for fl cotuidernble period of time. Furthermore 
wo have nar«e« in training Tip to obout file montbe ago we required the nuiRfi in 
training who reeelred the Mrvice to npplr for It, aa a good many nunc* are not 
ctpeclallp intereated In premature Infnnti, and it would have been u much of a 
hardahlp on them to take thlj work o« it would bo on the bablea to have them 
take It 

We are convinced that breaat milk ii the all aaving Infant food for premature 
Infanta We atart all oar bablea on atmight breast milk. We umalhr have two or 
three aometlmea aa mnny fie four wet nurao* Moat infonte bjr the third week 
depending upon their aUe have added to the brcait milk a certain amount of 
■klmmed lactic oeld milk. We n»o either cultured lactic add milk or powdered 
ladle odd milk. We add the lactic add milk to Increase the protein content of 
the mixture. 

We had 3,623 premature Infant*, of whom approximately 70 per cent graduated. 
There were 1,428 who survived the first twenty four honrs 1,885 forty-eight hour* 
and 1 378 nlncty-six hours with 3,185 graduating Of those who survived the first 
forty right hour*, 81.9 per cent were graduated. 

I wish to emphasise tbo serlousnew of refrigeration We had 200 babies between 
the year* 1622 and 1620 of whom 140 were bom in the homo, 53.5 per eent of 
those dying Wo had 120 bom In hospital* nod only 42 per cent died. 

Up to that time we did not *ond for the bablea Thon we started sending for the 
babie#, ond there was a considerable lowered mortality for 1927 to 1630 During 
that period, wo had 237 born in the home, with 40J5 per cent mortality and 259 
bora in hospitals with 25 1 per eent mortality 

Table I 

Data on Vitality- or Pbemattox Infants Graduated 


BIRTH -WEIGHT XV 
ORAMB 

TOTAL 
ad his 
BJONS 

NUMB IS 

sumvrv 
nro jTRST 
24 HOURS 

NUMBER 
STJRVIV 
INO JTRBT 
48 HOURS 

NUMBER 

8URVIT 

INO FIRST 
96 HOURS 

graduated 

PERCENT 

AGE 

0RADUAT 
ED or 
INFANTS 
8URVTV 

nro msr 

48 HOURS 

NO 

PER 

crNT- 

AOB 

Des* than 1 000 

77 

34 

20 

23 

12 

15,5 

40.1 

From 1 000 to 1,500 

810 

213 


19S 

137 

43.3 

68.5 

From 1,500 to 2,000 

000 

659 

652 


450 

75 2 

82 6 

From 2 000 to 2,500 

500 

490 

492 

492 

480 

87.2 

88 6 

From 2,500 to 8 000 

69 

09 

09 

09 

01 

88 4 

884 

Orer 3,000 

5 

6 

5 

5 

* 

ESQ 


Unknown 

GO 

47 

41 

41 

HI 

ED 

781 

Total* 

1023 

1,423 

1 SS5 

1,378 

1 335 

r coo 

81.6 


From 19&0 to 1934 we bad 510 infanta bom In the homes with a mortality 
lowered to 24.5 per cent and 852 born in the hospitals with the mortality lowered 
to 22^i per eent Fully 90 per eent of this group were brought in by our own people 
in a little electrically heated ambulance Of a total of 882 infant* bom at home, 
272, or 71.2 per cent, were admitted to the hospital within the first twenty four 
hour* during 1930-1982 Of a total of 372 infant* bora in the hospital, 207, or 
70 1 per cent, were admitted to the station within the first twenty four hours during 
1930-1932. 
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Tn our first 1,427 admissions, we liad a known histor} of sjphihs either by 
Wnssermann test of the mother, father, or both, or a later Wassermann test of the 
child (118 cases with thirty two deaths) Toxemia of pregnancy uas one of the 
most important conditions, with 131 cases of toxemia and thirty threo deaths Five 
were complicated by syphilis Placenta previas totaled twelve Multiple pregnancy, 
ns might be expected, gai e us the greatest number of cases, 322 

Observations at autopsies on 386 eases (488 deaths) included intracranial hemor 
rhage, 168, syphilis, 23, otitis media, 38, mastoiditis, 10, pneumonia, 70, enteritis, 
27 

It is quite apparent that nature has been verj kind to the infants with severe 
intracranial hemorrbnge Eight} six died on the first da}, and 64, between the sec 
ond and seventh da}s One hundred one of these infants weighed less thnn 1,500 gm 

During the past six years, otitis, mastoiditis, and enteritis have been exceptional 
findings at autopsy 

"We all want to know what happens to the infants after ye get through with 
them We have records of a total of ninotv two cases of infants who died after 
discharge or after graduation. The greatest number of deaths are recorded as 
pneumonias or other conditions complicated bv pneumonia There were eighteen with 
uncomplicated pneumonia, three yith empyema, six with otitis with pneumonia 

Among 1,134 infants who yerc graduated, 128 were considered as having had 
intracranial hemorrhage Sixty nine of these had been under close observation 
during the past four years and have had from one to four physical and psychometric 
examinations Of these, forty two show no demonstrable physical evidence of injur} 
to the central nervous system Eleven show evidence of severe physical injury with 
mental retardation in seven, and four show average intelligence Seven show evidence 
of moderate physical injury, with mental retardation m four, and three show average 
intelligence Nme show evidence of slight physical injury, with mental retardation 
in two, six show average intelligence, and one is classified as superior 

This study was earned on for the Institute of Juvenile Research, bj Dr George 
Mohr, and Phyllis Bartelme, Ph D 

We were much interested in this particular phase of the subject because we 
y anted to know whether the work we had undertaken yas really worth while In 
other yords, were we rearing a lot of infants who would not make good citizens 7 
Were they actually worth the time and energy expended m trying to save them? 

The number of spinal punctures has been reduced by fully 90 per cent in recent 
years We formerly thought that spinal puncture was n valuable therapeutic measure 
m the premature infant It is not of much value in most enses, especially if there 
is a very marked hemorrhage 

Saphir ana Levinson mado a studj of intracranial hemorrhages, and they belieie 
the minimum amount of damage was due to the fact that there is a minimum 
tendency toward organization of the clot If there is much hemorrhage or severe 
injury, the infants die 

Emergency Therapeutic Measures — Oxygen therapy All infants weighing under 
1 200 gm , those showing respiratory and cardiac embarrassment, and all others 
who, it is believed, might be benefited by oxygen therapy are placed m an oxvgen 
chamber 

During the three years 1931 to 1934, 346 of the 792 infants admitted have been 
placed in the oxygen chamber Most of them have been kept there for more than 
twenty four hours, and m a few cases for as long as six weeks or more With 
a few exceptions the infants were kept in a 40 per cent oxygen atmosphere 
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In tru peritoneal administration of fluid*, as nn emergency measure, ia to bo 
avoided becauso of tho dangers of intestinal perforation and Interference with the 
cardiac and respiratory functions. Blood is tho only thing we pat in the peritoneal 
eavity, and that not often. 

DB. W B SISSON (Boston, Mass.) —My only reason for being hero is to intro 
dace Dr Clifford nnd to tell you about the background of the work wo stnrted and 
whleh Dr Clifford has organa red 

The study of this material wliidi consists of some 900 premature infants really 
dates back about ten years It is of the utmost importance that tho premature 
service should bo extremely well organized and that one man, if possible, should bo 
constantly in attendance 'W o havo developed at tho Boston Lying In Hospital a 
premature service of which Dr Clifford is head and which is manned by internes 
from the Children a Hospital A close medical relationship between tho obstetric 
and pediatric services has evolved which has been the fundamental reason for 
making this work possible 

Better housing has been accomplished in air conditioned rooms where the humidity 
tnd tho temperature can bo controlled at tho most favorable points. I believo the 
humidity and the temperature alone have not been ns Important factors as tho new 
building the new organization, better nursing, and all that has gono with it. A 
great contribution from the study is the knowledge that preraatnro infants bare an 
optimum physiologic effldoney at a lower body temperature than we formerly be- 
lieved. They now are kept at temperatures of 97 to 98 F, nnd progress at this 
lower temperature perhaps & little better than when their temperature* were kept 
at n level of 09 to 100 F 

Dr Clifford ho* been studying the relationship of prematurity to the general ob- 
stetrio problem and has created interest In reducing the number of premature 
births. 

The problem of feeding these babies interests roe especially Babic* who will 
not nurse ore gavnged as a routine after tho second day As long as they show 
signs of physiologic prematurity, that is, when their nursing instinct has not de- 
veloped, and other stigmas of prematurity are obvious, most of the babies are fed 
at four hour interval*. 

The problem of infection in the eare of premature infants is almost a thing of 
the past in a well organised clinic. 

"We havo not made a careful study of the babies after they have loft the hospital. 

"We will never get anywhere in the comparison of statistics In tho various clinics 
until we understand what a premature baby is what a stillborn is, nnd various other 
very fundamental terras and methods In order to uso the tame language 

CHAIRMAN HESS. — Dr Sisson, have you a permanent nursing force or are you 
using oil of your nurses that are in eourse of training? 

DB SISSON — For the past few years our ebnic has boon run br a full time 
nurse whom we have trained, and now she is as capable as any physician in carrying 
out all the work of tho premature nursery 

We also havo nurse* transfer* from other hospitals, who are affiliating with the 
Boston Lying In Hospital. I spend a definite number of months in the general 
clinic. With the exception of the supervisor the premature nursery staff change* 
every few weeks. The routine garage feedings have been given by the student 
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nurses, after instructions by the superwsor, without ill effects We should have 
probably two graduate nurses because sometimes night supervisors are not as ef 
fieient as day supervisors It is absolutely essential that some experienced person 
should be in the nursery all the time 

CHAIRMAN HESS — The reason for that question is that the nursing situa 
tion has bothered us ven materially, especially as it concerns gavage feeding, since 
"e have more nurses who are in training for shorter periods of time 

DR O L STRINGFIELD (Stamford, Conn ) —Wliat size tube do yon usef 

CHAIRMAN HESS — We use a No 12 French catheter Each baby has an in 
dividual catheter, which is marked at three different places with indelible ink 
The first mark is the distance from the tip of the ensiform cartilage to the bridge of 
the nose The second one is 2 cm. above that, and the third one 2 cm. above that 
When the catheter is passed to the first mark, the tip is from 1 to 2 cm. above the 
cardia Most of our feedings are done with the catheter at that point without en 
tenng the stomach 

The catheter is always passed with the funnel empty The barrel of an ordinary 
glass syringe is used as a funnel If there is marked distention of the stomach, 
which is recognized if the wall of the abdomen shows the outline of the stomach, 
the catheter is passed to the second mark Sometimes it is necessary to pass it to 
the third mark to empty the stomach of air The average feeding time is about 
three minutes The catheter must be compressed while it is being withdrawn 

Most of the feedings other than those given by gavage are given with a medicine 
dropper with a little piece of rubber tubing over the end of the dropper 

DR. ETHEL C DUNHAM (New Haven, Conn ) — We very rarely use catheter 
feeding in our clinic because we have considered it dangerous In view of the mor 
tahty rates reported by Dr Hess, as well as those reported by Dr Sisson and 
Dr Clifford, one will have to admit that it certainly looks as if catheter feeding, as 
earned out by them, is probably not very dangerous 

Not long ago I visited a hospital where nearly every premature infant was fed 
by catheter The impression of those m charge was that the mortality rate was 
high, but they bad no figures to support this belief The pathologist at this hospital, 
however, stated that the incidence of aspiration pneumonia was high I feel that 
catheter feeding is not an innocuous procedure It is only when we compile figures 
and analyze cases that we have a nght to say whether it is a good method of feeding 
or not. 

CHAIRMAN HESS — It is also true that the worst cases, the smallest and the 
weakest infants, are the ones fed by catheter We are feeding by catheter those 
who have not pharyngeal reflex enough to swallow 

DR EARL W MAY (Detroit) — Out of 206 premature infants last year, there 
were three who we thought at autopsy might possibly have had trouble from 
catheter feeding We fed by gavage all those infants who showed difficulties m 
swallowing during a test feeding with the dropper or Breek feeder 

We have a group of six graduate nurses, who are trained in catheter feeding, 
for the twenty four hours so that we can rely on gavage at any time 

CHAIRMAN HESS— We have a clinic for graduates, and we can account for 
about 550 of our graduates of the last fourteen years 
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Our social service nurae follows them into the home, nnd when they are old 
enough, weather permitting they are brought into the clinic And followed very 
closely Wo used to see much rickets and tetany They have practically disappeared 
from our picture- In the ease of syphilitic infanta our good results have been due 
to the fact that we hare been able to follow them very closely Within twenty 
four hour* a nurse is in the home to see that the mother keeps up her breast milk 
supply Many of these babies, after three, four or right weeks, go home to thdx 
mothers’ breasts In tho meantime, It i> a very profitable thing, because one half 
of the breast milk used in the station is furnished by the mothers of these babies. 
The breast milk aupplv is for the mother's bobr and is usually enough for two or 
three more babies during the greater part of the time the baby is In the station 

DR STEWART CLIFFORD (Boston) — I would like to clarify one or two points 
so we can ail be talking about the same thing Dr Hess’s premature station and 
Dr Blnckfan'i at the Children’s Hospital are not run in connection with a maternity 
hospital In talking over our problems at the Boston Lying In Hospital with 
Dr Black fan, we hare found that what seems advisable for the babies under 
Dr Blackfan s care and probably the babies In Dr Hess s Clinic may not seem 
necessary or even advisable for the babies in the maternity institution's premature 
nursery The explanation lies la the fact that different type* of patients are en 
countered in the two institutions. 

Our babies are transferred to the nonerr within a very few minutes of birth, 
without the factor of exposure and infection bring introduced The group that is 
treated at the Children’s Hospital, and possibly in Dr Hess’s group, may bo re- 
ceived after an attempt has been made in an outlying home or hospital to make the 
best of a premature baby situation. Then in a panic a baby will be rushed in, 
possibly in extremis, terriblv dehydrated, and in very poor condition Even if 
brought in immediately he ia exposed to outaide infection and poarible chilling 
Before we can compare methods of treatment and mortality statistic* wo must be 
sure we are considering like case* from comparable institutions The mortality 
statistics from maternity hospital nurseries should be lower than from a non 
maternity institution If this proves to be true, we should organise obstetric bo* pi 
tals so they can take care of thdr own premature babies without the exposure factor 
and the infection factor leaving tho premature station in the children’* hospital 
to care for those born in stations not properly equipped and the infanta born in 
homes inadequate to meet thdr needs. The genera] situation in Boston would 
certainly bo far more grave if it were not for the premature station at the Chil 
dren’s Hospital. 

It is essential also that we have some common definition of terms. The reports 
from various clinics should be comparable and prevent the "whitewashing” of 
statistics. "Let's have no miracle* betweon friends” is apropos of the premature 
Infant situation, when * hospital can report a premature infant mortality of 10 or 
15 per cent. Looking at the figures reported for comparable institutions in dlf 
ferent parts of the country, I was struck by the fact that while tho premature infant 
mortality rate a number of years back started at various figures from 60 to 80 
per cent, and haa been lowered through the combined efforts of method* such as 
Dr Hew has outlined, tho plateau seems to be somewhere n round 30 per cent, a 
fixed point below which present methods cannot go 

We hare defined aa premature, any baby weighing five pounds or leas. We also 
inchide aa a premature infant any baby whose heart is beating at birth, even thoogh 
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he doesn’t breathe and may only take a gasp In other words, we ar< trying to get 
an uneorrected picture of the premature infant situation that will give ns a point 
of attack for future study 

Using this classification, in the past, eleven jears the premature infant mortality 
rate was reduced from around 50 to 60 per cent to a level somewhere around 30 
per cent For the past six years, up until last year, our premature infant mortality, 
the gross, uncorrected mortality, was around 30 to 35 per cent Nothing we could 
do, including an air conditioned premature nursery, which you have heard described, 
in any way depressed the premature infant mortality be} ond that point We thought 
when we introduced this expensive air conditioned equipment, we should see an lm 
mediate drop m the premature infant mortality The mortabty for the next year, 
as a matter of fact, was a little higher than it was the year before 

The premature infants, comprising only 3 per cent of the total deliveries, were 
responsible for over half of the deaths that took place during the lying m hospital 
period This included only the premature infants that were born alive The pre 
mature infants also compose a large per cent of the stillbirths 

We have been attempting a new approach to a further reduction in this residual 
mortality A statistical survey was made of the records of our 900 premature m 
fants showing that over 85 per cent of all the deaths took place m the first forty 
eight hours of life. It seems perfectly reasonable that if the premature infants die 
m the first forty eight hours of life, no air conditioned nursery, no system of 
catheter feeding, no system of nursing care, no system of prevention of infection, 
no pediatric methods could be of any avail in reducing the mortality This makes 
a reduction of the mortality of the first forty' eight hours an obstetric problem 

We found there is a very striking decrease in the premature infant mortality 
with each 8-ounco increment in body weight Therefore, if we could increase the 
body weight merely 8 ounces, we would thereby get a better group of premature in 
fants and, obviouslv, lower the gross mortality 

We also discovered that the infant during the fifth lunar month gains about 4 to 
5 ounces, m the seventh lunar month around C to 8 ounces, and in tho ninth lunar 
month anywhere from 10 to 12 ounces a week in ntero One or two weeks’ delay 
in the induction of labor will often amount to an increase in the weight of the fetus 
from 1 to 1% pounds It is quite apparent, therefore, that even a two week delay 
will improve the outlook for the premature infant at birth 

The work of Scammon and Caulkins has demonstrated that the occipitofrontal 
diameter is an accurate index of the ago of the fetus This gave us the idea that 
if the occipitofrontal diameter of the fetal head could be measured by any method 
in utero, we would immediately at any period of pregnancy be able to ascertain the 
fetal age of the infant in utero A method was investigated and finally, after several 
years of work, perfected so that by roentgenometnc technic we are now able to 
measure accurately the occipitofrontal diameter of the fetal head in utero As at 
the present time we are unaccustomed to thinking in terms of the occipitofrontal 
diameter, it was necessary to translate that to the term of body weight 

The relation between the occipitofrontal diameter and the birth weight was m 
vestigated in over 600 newborn infants, and a graph, which you might be interested 
m seeing, was prepared so that from any occipitofrontal diameter measurement 
we can predict the probable maximum and minimum weight of the fetus in utero 
"With this accurate knowledge of the body weight m utero, many pregnancies 
can be prolonged until a more viable baby is assured On the other hand, in the 
case of certain complications of pregnanev, when the obstetrician haB been leaning 
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over backward in an attempt to got n viable bab) ho will find that the baby in 
already of sufficient rizo that there ia no necessity to expose the bnby farther to 
the danger of fetal death in utero or the mother to the haxards of a farther pro 
longution of pregnancy and that pregnancy may immediately be terminated 

We found that 28 per cent of premature babies who were bom alive were born 
of toxemic mother* Wo found that, rougldy 32 per cent of tbo toxemic group de- 
livered stillborn babies, half being premature, who, if delivered the week before 
might have had a good chance of living Therefore, in toxemia, the fetus was 
found to bo exposed to ft doable linxard (1) If delivered too early, It would die 
of prematurity, (2) if ddUorod too late tbo placenta would become grossly in 
farcted or prematurely separate and the bnby would be stillborn. 

In investigating fifty five cases of toxcmln we have fonnd that the lovel of the 
mother’s blood pressure may be an index of tho probability of the production of n 
stillborn Infant In levels up to 150, wo very mrely encountered a stillborn infant. 
In the level of blood pressure from 160 to 180 11 per cent of the toxemic mothers 
had stillborn infants When tho blood pressure reached 180 or 210 43 per cent of 
all the toxemic pregnandea resulted in stillborn infants. 

Therefore, if a mother’s blood pressuro is 200, and the fetal sise In utero is from 
8% to 4 pounds continuing pregnancy nnd gambling for a larger baby exposes 
that baby to 43 per cent hazard of being stillborn. We know statistically that If de- 
livered at once the bnby at tills weight vrill fsee about a 20 per cent mortality 
Under these circumstances the fntore of the fetus Is much brighter as a premature 
baby than to be carried on to term with greater elinneo of being bom deed 

It Is thus seen that what actnally began as a method of reducing tho number of 
premature Infants has ended ns n method whereby we arc actually Increasing 
the number of premature babies, but we are decreasing the number of stOlbom 
babiea. Over a ten year period, the stillbirth rnto was at a very high level, bat 
last year for the first time there was a drop of almost 20 per cent in the stillbirth 
rate Those babies that were salvaged were the premature babies that If allowed 
to continue to term may have been bom dead. Conversoly the incidence of pre- 
maturity, that has been going along at a very uniform rate of around 27 per 1 000, 
increased lest year to 84 per 1,000 Qnd the increase, we bellevo, was largely In the 
babies that were salvaged from the stillborn group 

A further study was made of the different methods of delivery and their effect 
upon the viability of the premature infant. We found to our amazement that what 
was thought to be the safest method for delivering a premature baby cesarean see 
tlon, was actually the moat dangerous. Fifty per cent of the cesarean deliveries 
of comparable weight groups resulted in dead fetuses and the safest possible method 
for the delivery of the premature baby was the normal delivery with vertex presenta 
tion with low forceps and wide eplslotomy The figures are quite striking for the 
two different methods of delivery 

Apparently toxemia exerted no direct influence on the premature infant mortality 
rate Toxemia, on the other hand did affect the fetus Indirectly Through in 
reiving the placenta, the fetus is poorly nourished and approaches the minimum 
weight to bo expected from its skeletal measurement. If the pregnancy is not 
terminated in time, toxemia mar result in the death of the fetus through the 
mochaniom of placental involvement that has been mentioned. 

We found that in cases with heart disease, when heart disease was accompanied 
by failure and signs of decompensation the premature infant mortality was 80 
per cent Tho reason advanced for this high rate Is threefold (1) these patients 
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)md t0 be delivered by cesarean section, (2) 73 per cent of them received morphine 
prior to delivery, (3) the placenta and, indirectly, the fetus shared in the failing 
circulation and was thus unfavorably influenced 

Therefore, in hand lin g a patient with heart disease when there is an 80 per cent 
mortality for the premature infant when failure develops, it is far better to' gamble 
on the 3 or 4 pound baby a week or so before the mother may possibly break than 
to gamble for a larger baby and have failure set in. 

Iu this very rapid survey we find that we have been unable by ordinary pediatric 
methods to bring the gross premature infant mortality below a Axed level, that 
most of the mortality we have been nnable to influence has been that which occurred 
daring the first forty eight hours of life and therefore was principally an ob 
stetric problem, that there is some prospect of influencing this mortality the first 
forty eight hours, and therefore the mortality rate of the premature infant as a 
whole, through a study of the factors Influencing the fetus in utero and determin 
ing, if possible, the safest method of delivery, the optimum lime for delivery, and 
so forth There is opened a whole new pediatric field in which we are extending our 
frontier to include the fetus in utero The surface has just been touched, many of 
the opinions that we at present hold will have to be revised as onr experience 
grows, but the results of the past year are very suggestive that we may be on the 
right track for really effecting n considerable reduction m the premature infant gross 
mortality rate 

DU EARL W MAT (Detroit) — We can definitely lower the mortality rate 
when we handle the babies right from the time of birth, and we have lowered it 
below 30 per cent The question of how many hours should be eliminated, twelve 
hours or twenty four hours, should be brought up and definitely decided 

We do not feed breast milk at all to the babies of toxemic mothers, tuberculous 
mothers, mothers with heart complications, and such types They are fed a formula 
because the babies, within a short time, will haie to bo accustomed to a formula 
There baa been no greater death rate among the formula fed babies than there 
haB been among the breast fed babies When we know that a baby of a toxic mother 
will eventually get on to the breast, it is fed on fortified breast milk, with 2 to 3 
per cent of carbohydrate m the form of dextnmaltose, dextrin, etc , added 

CHAIRMAN HESS — Dr Dunham, m quoting your statistics, would you like to 
bring out that question of what time period we should eliminate in our statistical 
I might say that in our charts we have divided them into four groups as follows 
all infants received , those that live twenty four, forty eight, and ninety six hours 

DR. CLEFFOBD — The technical description of the method appeared in Surgery, 
Gynecology and Obstetrics in April (Vol 58, pp 727 730, 1934) The chart you saw 
and the application of the method to the determination of the fetal size appeared in 
Surgery, Gynecology and Obstetrics (Vol 58, pp 959 961, 1934) A preliminary 
discussion of the obstetric management of premature labors appeared m the New 
England Journal of Medicine (VoL 210, pp 570 575, 1934) 

CHAIRMAN HESS — I am going to ask Dr Wagner to discuss intracranial hem 
orrhage. 

DR EDWARD A WAGNER (Cincinnati, Ohio) —I shall describe our experience 
at the Cincinnati General Hospital 

Statistics show that about two thirds of the newborn infants coining to autopsy 
show some evidence of intracranial hemorrhage In sixty two necropsies on pre 
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mature infants at tho Cindnnati General Hospital, there were thirty-one instance* of 
Intracranial hemorrhage and twenty live case* of atelectasis. 

As the greatest faetor in premature mortality, this condition deserves oar deepest 
interest, not only *s a cause of mortality but also as related to physical and mental 
handicap Although some observers are attempting to minimise the importance 
of intracranial hemorrimgo as the great cause for mental retardation and spasticity 
stating that congonltal brain defects and encephalitis have been overlooked ns 
causative factors, experience lends us to believe that intracranial hemorrhage Is still 
Irv for the most common cause. 

The newborn are particularly liable to bleed, and prematnre infants are even 
more susceptible to hemorrhagic occurrences because of several factors The brain 
capillaries are new endotholinl tubes without elastic or muscle fiber Anesthetic 
drugs may lengthen the bleeding time Hemolysis of the red cells occurs from the 
time of birth when the baby is exposed to atmospheric conditions of oxygen tension. 
BUe salts accumulating ore also a factor Deficient protein intake of the mother 
daring pregnancy Is a factor Hemorrhnglc disease os an entity is also a faetor 
Syphilis and sepsis come as later factors. 

Variations in intracranial tension daring labor and on expulsion undoubtedly play 
a rflle. Molding of the head is unquestionably a cause in some instances, os is the 
sudden springing hack of overlapping bones 

Hemorrhage* as you know occur over the cerebrum, in the cerebellum in the 

brain substance, into the ventricles, and sometimes in the medulla as shown by 

Hemsath nnd Cana ran. Their interesting observations showed microscopic hemor 
rhsge In the medulla oblongata In 04 per cent of a series of nutopsies, In twelve 
case* an nnatomle diagnosis was established which would otherwise have been listed 
as asphyxia swallowing of amnioHc Hold, or possibly faulty feeding by garage. 

Tlie Roberta method of injecting postmortem mercury or Iodised oil into the 

circulation (the body being x rayed) after the injection, is excellent for studying 

the location and extent of hemorrhage. Allen MeOlure has also elaborated this 
technic, injecting a substance called roentgin In the carotid. 

Symptoms — In the fall torm baby apathy failure to nurse irritability, and so 
forth, aid ns in making a diagnosis In the premature these signs are of compare 
tively little value for obvious reasons. Fretfulness, failure to gain in weight, and 
early fever are possibly of soma Importance. Cyanosis occurring intermittently is 
of distinct value as a diagnostic symptom Those infants with continuous cyanosis 
frequently have congenital heart disease or atelectasis Muscular twitching* occur 
about the eyes and face in about 68 per cent of the cases. 

Stern and Schwarts emphasise particularly nystagmus occurring during the first 
few hours of life. 

Convulsions, localized or generalised suggest the possibility of this condition. 
Hypertonicity i* frequently associated with intracranial hemorrhage and may be to 
marked that when wo attempt to elicit the Chvostek sign, general convulsions result 
Reliance on fladdity is of even greater importance than spasticity Focal signs are 
of comparatively little value, and In many eases little dependence can be placed on 
them for localization. 

Signs of intracranial pressure, such &■ bulging of the fontanel, are of Impor 
tance However in subtentorial hemorrhage a rather flat fontanel or a depressed 
fontanel may be found. 

The cyegTcrandj are of comparatively little aid in diagnosis. Spinal puncture 
reveal* increased pressure as a rule up to as high as 60 mm Examination of the 
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spmal fluid frequently reveals blood, tlie finding of crenuted blood cells being of 
the greatest importance Xanthochromic fluid could be found m other conditions, 
but frequently occurs in intracranial hemorrhage 

Cisternal puncture is of distinct value as a diagnostic measure, whereas the lateral 
ventnclo puncture is a rather dangerous procedure 

We have particular difficulty in differentiating intracranial hemorrhage from 
edema and hemorrhago occurring in hemorrhagic disease and hemorrhage occurring 
in skull fractures 

Most of the prophylaxis of this condition ib unquestionably m the hands of the 
obstetrician. 

As soon as the infant is bom, we should avoid rough handling, particularly of 
methods used in resuscitation 

For the last seven years, I have advocated the use of intramuscular injection of 
human blood as a routine procedure m all premature infants While it is well known 
that trauma with labor causes many hemorrhages, there is still a fair percentage of 
cases without evidence of trauma in which spontaneous bleeding occurs, either as a 
result of hemorrhagic disease with its lack of prothrombin or incompleteness in 
coagulating mechanism, or possible sepsis, syphilis, or other causes mentioned before 

In all caaea of suspected hemorrhage, it is advisable to test bleeding and coagu 
lation tune, and m those cases in which there is a prolongation, repeated injections 
can be given The subacapular region is far safer and less painful than the but- 
tocks, and there is less tendency to infection and sloughing Since instituting this 
procedure, wo have had no instance of hemorrhagic disease in the laBt 400 cases 

The treatment of intracranial hemorrhage, other than the prophylactic treatment, 
resolves itself into the use of repeated spinal punctures or cisernal punctures Other 
operative procedures, as a rulo, are not to be recommended 

DR DUNHAM — I would like to ask Dr Wagner what the incidence of hemor 
rhagic disease was before he began to use these prophylactic injections of blood 

DR WAGNER — I can’t give you the exact figures now 

DR DUNHAM. — Among more than 900 infants in my senes there were only 
three cases of hemorrhagic disease 

DR CLIFFORD —One in at least 800, and probably 1,000 

DR DUNHAM — So it would seem that the meadence is very low m a large senes 
of cases 

CHAIRMAN HESS — What did you say the percentage of intracranial hemor 
rhage was to your total! 

DR WAGNER — In sixty two necropsies, there were thirty one instances 

CHAIRMAN HESS — About 50 per cent — ours ran a little less than that I 
mention that because of the fact that Dr Blackfan in his monograph reported only 
eight cases in a total of 103 deaths Then, looking back in his statistics, I find that 
only forty three of his 206 reported were two days of age or less when received. 
Wo receive 70 per cent of our infants in their first twenty four hours of life, which 
might easdy account for the fact that he has such a low percentage whereas you 
and I, in our climes, havo such a high percentage Forty eight and seven tenths of 
onr deaths occurred m the first forty eight hours after the infants were received at 
the station 
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DR D UNIX AH — I Kant to dlscaw two subjects one, tlte question of mortality 
from prematurity, tho other, the importance of having some graphic way of record 
Sng the pragma of tho infant from day to day 

When the in/ant mortality rote tor fifteen rears (1917 1932 ) Is shown in o 
curve, a satisfactory fall in the death rate under one year is seen, Thore is, how 
ever only a slight tendene\ for tho neonatal mortality to fail. The mortality tinder 
one dav is represented by a uenrlv straight line pmcticnllv no redaction of death 
rate in this age period having boon made Sinco at least 60 per cent of neonatal 
death* are duo to prematnrity some reduction in the neonatal mortality rote would In 
all probability be brought about by improvement in method* for the care of pre* 
mature infants 

Two years ago I visited 105 hospital* in a large number of cities throughout the 
United States. All kinds of hospitals were seen, university dimes, general hospitals 
and children s and maternity hospital*. In each of these I niked those in charge 
what lort of result* tbev hod in tho care of premature infant*. In a majority of 
tho hospitals visited, tho answer whether favorable or unfavorable, was not based 
on figures In fact there were onlv five or six hospitals in which figure* were 
available at the time of mv visit. At my request, however figure* have been com 
piled in a large number of these hospitals and sent to me for analysis 

Before we can draw conclusion* a* to result* of care however agreement must 
be reached with respect to entoria for the diagnosis of prematurity I will not 
attempt a discussion of the different method* which have been advocated for deter 
mining prematurity because tliev arc all thoroughly discussed in the literature. 
We must obviously agree on somo basis for diagnosis which wo con all use. Although 
for a number of reasons weight Is not tho most satisfactory criterion, nevertheless, 
wo are almost obliged to use weight as tho basis for diagnosis since it la tho one 
measurement almost invariably made. Twenty five hundred grams or 5 pounds 8 
ounces is the weight that is eommonlv used n* tho dividing line between maturity 
and prematurity 

In the figures I have eompllod, I have used 2,500 gm. or under os the basis for 
diagnosis of prematurity 8tillblrth* were excluded. Every 11 re-born premature 
infant whether it lived ono second or longer, was included. 

It is very important, when compibng figures on results of care of premature 
infanta, to consider the infants in different weight groups, because the mortality 
will vary inversely with the weight of th© infant that is, the smaller the infant 
the higher the mortality rate. I have used the following weight groups less than 
1,000 gm. 1 001 to 1,500 1 501 to 2 000, 2,001 to 2,500 

In tho thirty five hospitals from which I obtained figures there were 2,609 prema 
tore infanta born, and of that number 057, or 37 per cent, died The mortality 
varied between 92 per cent in the lowest weight group (less than 1000 gm.) and 
17 per cent in the highest weight group (2 001 to 2,500 gm.) 

In one of those hospitals analysis of the data for a period of five years ihowed 
tint the mortality among premature infanta was increasing Tills had not been 
previously retailed nnd created much Interest among the staff nnd brought about 
changes in their methods of treating prematnre infants. 

In i senes of 117 premature infants born In the New Haven Hospital the nor 
tahty wns found to be 80 per cent, varying between 100 per eent in those weighing 
less than 1 000 gm and Id per eent in those weighing between 2 000 and 2^00 gm. 

In a short time we hope to have some sort of s program drawn up so that 
with the cooperation of different hospitals nnd clinics stndles similar to these may 
bo made. A concerted effort to improve methods of earing for premafnre infanta 
should Tesult in a decrease in neonatal mortality 
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Some of us are not dealing with as large numbers of premature infants rb Dr 
Hess and Dr Cbfford in their clinics Many of us have much smaller clinics or only 
a few premature infants to care for m private practice In discussing the care of 
the premature infant with individual physicians, I sometimes feel that they are not 
getting a bird ’s eye view, so to speak, of the method of treatment they are using 
We have developed a graphic chart which we find helpful, and I am going to tn 
to point out to you the advantages of using some sort of chart even if caring for 
only one infant (Chart shown.) 

The chart shows graphically for each day of bfe, the temperature, weight, amount 
of vomiting, total number of stools, composition of the milk rs to percentage of 
protein, fat, and carbohydrate, and caloric value per kilogram of body weight and 
total fluid intake By the use of one of these charts one can see at a glance the 
point at which the infant begins to show signs such as fever, vomiting, etc., and 
the exact time relationship between the symptoms and the food and fluid intake 
on that day In this way one can often see some sbght deviation from the normal 
before it would be noticed if it was necessary, bb with the ordinary case history, 
to turn over a lot of pages. I do not present this as an ideal chart, but onlj to 
point out that a graphic representation of the infant’s course is helpful as a guide 
to treatment 

I wish to add one more pomt Some authorities consider breast milk absolutelj 
imperative in the feeding of premature infants, others state that gavage in the 
feoding of premature infants is bfe saving, some say that the temperature must be 
kept normal (9S 6° F ), whereas others say that tins ib not necessary I do not 
think one has a nght to make any statement unless one has some statistical know) 
edge of results of different types of treatment In the New Haven Hospital clinic 
we use neither breast milk nor gavage as a rule, and I think the mortality rate com 
pares favorably with other clinics where breast milk is used exclusively and gavage 
is used frequently 

No doubt many of you have very definite ideas about the treatment of premature 
infants I hope that you will all compile figures, if you have not already done so, 
and give us the benefit of the methods used backed by figures on results 

DB CLIFFORD — May I just say a word about what seems to be a very minor 
point, but m reakty, from the statistical point of view, is of very great importance, 
that is whether we take 5 pounds or 5% pounds as the upper limit of the premature 
infant 

I can’t give you the figures at 5% pounds, but I can give you an illustration 
We have a little more than 100 babies per year debvered in the hospital who weigh 
5 pounds or less We have about the same number who weigh between 5 and 6 
pounds debvered per year The babies who weigh from 5 to 6 pounds have a 3 
per cent mortabty, and the babies who weigh from 4 to 5 pounds have have an 11 
per cent mortabty, and thus it increases as the weight decreases We have had in 
the whole group of babies weighing from 1 to 5 pounds in the last year a 29 per 
cent mortabty If we include the babies up to 5% pounds, we immediately introduce 
50 babies with only two deaths, so that on this basis we could claim a premature 
infant- mortabty of 20 per cent 

If we are attempting to reduce the premature infant mortabty, we will get a 
more dramatic picture of our results if we limit ourselves to the high mortabty range 
of from 1 to 5 pounds rather than include the ones above 5 pounds who do fairly 
web anyway If we want to produce statistical evidence of improvement m the situ 
ation, it is just as well to pamt the picture as black as it is to begin with 
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DR. DUNHAM— If twins ora included in mortality statistic* the mortality will 
be lower, because a twin weighing, for instance, Z pounds may bo mature and has 
therefore & better chance of survival than a premature infant of the snrae weight 

CHAIRMAN HE88. — The question of breast milk feeding Is really a social 
problem. In the last year or two our charity cases have run up to nbout BO per 
cent. Wo mod to run nbout 70 per cent. Some of our babies come from the very 
poorest homes and if we can send those babies home on breast milk or have breast 
milk for them when they got home, It certainly means w© arc going to have not only 
a lowered mortality but a decidedly lower morbidity That is one reason we hare 
made snch n strenuous effort to keep up all tho breast milk In the homes we can. 
Also it is economy for us to receive the breast milk from the mothers while their 
infanta are in the station. 

WhQt has been said abont intracranial hemorrhage by Dr Wagner and others 
is only too true. Many of them are not diagnosed as Intracranial hemorrhage until 
they come to autopsy Again wo diagnose somo intracranial hemorrhage which are 
not. I think the most valuable lessons we have learned have boon from our post 
mortem*. Wo have had 77 p«r cent of autopaies. 

DR. EARL W MAY (DtTBOrr) — We have been using adrenalin now for over a 
year and a half, and I believe it has lowered our premature infant mortality We 
give 1 minim every hoar to the very small babies, until they show definite signs 
of activity That may be for threo or four dev*, and then we give 3 minims every 
fonr hours. To some of our very weak premature infanta we give that right along 
3 minima every fonr hours until thor are quite definitely active. Then we give it 
every eight hours, then every twelve hours, sod twenty four hours, until it is dls 
continued, I feel that the adrenal glands are not overly active in these very small 
premature babies 

CHAIRMAN HESS — We do not feed our infant* during the first twelve hours 
and when they ore In poor condition not for twenty four or even for thirty she hours 
When they are left at home, there ia always the danger that they will be given 
some form of artificial feeding 

In the four years 1027 1030 the total admissions of newborn and some day* older 
premature infants and immature infants was 718 The deaths due to pneumonia 
in this group nnmbered thirty six. 

In the three years 1081 to 1033, when the oxygen chamber was in use the total 
admissions of newborn end some days older premature infanta and immature Infants 
were 71SL Thirty four of three infants had pneumonia, with eleven deaths 

In the three years 1031 1938, eighty infanta who had graduated from the station 
were readmitted for various cause*. Eleven of these infanta died Pneumonia wu* 
diagnosed in seventeen and was recorded as the cause of death in five instances. 

Summary of Results Obtained JFtth Oxygr* Therapy —Station mortality among 
702 infants. Six hundred twenty right, or 70.3 per cent, were graduated. Classified 
as unavoidable deaths were Intracranial hemorrhage 62 congenital anomalies, 18 
sclerema neonatorum, 2 syphilis, 4 nthrepsla, 4— aged 13 17, Cl, and 57 days on 
admission, and lived 1 day 5 days 3 hours and 0 days, respectively, and also 44 
infants with vitality so low that they did not survive the first forty-eight hours 
after admission to the station. This latter group included newborns and those sar 
eral days old upon admission. 

This leaves nineteen infants to bo analysed as to the desirability of classifying 
them as cases in which infections, both primary and secondary and other patho- 
logic conditions might be directly related to thrlr existence in the station. 
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Atelectasis 2 newborn infants — lived four and fifti eight davs 

Pneumonia 9 cases — 7 in newborn infants who died m 6, 6, 9, 12, 2J, 3S and (32 
days, respective!! The associated pathologic conditions are given in detail else 
where Two were admitted at three and fi\e days of age and lived 85 and 49 days 

Otitis media 2 patients admitted wi.h otitis when 0 and 7 dais old, and lived 
19 and 7 days 

Pyemia 4 cases— two newborn, hied 25 and 10 dais, one four days old on ad 
mission lived 4 days, this infant was in extreme condition when admitted, one ad 
nutted when 5 days old with omphalitis and with secondary pyemia 

Cerebral abscess 1 newborn infant who bved 12 days 

Thiombosis of the pnlmonan vein with infarction of lung 1 newborn infant 
who lived 16 days 

Among these nineteen infants are two with atelectasis and two with pyemia (last 
two of whom were undoubtedli infected on admission), all four of wluch might 
well lie considered ns unnioidable denths The remaining fifteen are classified as 
station mortality and represent 1 9 per eont of all admissions during 1931 1933 

I had a chemist working for four and one half months on the study of our 
oxvgen chamber We tested the chamber using iery small premature infants, larger 
premature infants, full term babies, and bnbies up to six months of age We treated 
babies with pneumonia and babies with other tipes of infection, so that we covered 
the field of infants up to six months of age prettv carefullv in our preliminary study 
before we introduced the oxigen chamber into our wards 

The chamber which we use is nothing more than the water jacketed, electrically 
heated bed which we have been using for the last eighteen vears equipped with 
the new oxygen nmt which fits on it as a lnl. Ordinarily we use two liters per 
minute Our oxvgen costs us a little less than $2 50 for a large tank We use the 
commercial oxvgen, and it costs us about $1 25 per day to run our chamber 

In no ease did we find a higher accumulation than approximately 1 per cent of 
carbon dioxide m the chamber, and that, of course, with the larger infants and with 
those who had a lugli temperature Our greatest trouble has been with large 
babies with high temperature m keeping down the humidity For that purpose, 
we use with the oxygen unit an ice chamber which is part of the equipment which 
comes with the oxygen unit According to the sire of the babv and the amount of 
fevor which he has, it must be refilled with cracked ice eiery two or three hours 
In the presence of a high temperature in a largo infant (n six month old baby is 
about the largest you can put in these), we have to add some salt at times to our 
ice to accelerate melting 

The newer beds are also equipped with little faucets so that you can hook! 
rubber tubing to your ordinan running water in the waid and cool the bed with 
running water instead of ice 

Wo belieie we have resuscitated a fair percentage of babies who otherwise might 
not have hied, and we do bebeie our pneumonia statistics are very much better 
It is a comparativelv inexpensive way of administering oxigen 

DE C O TERBELL (Four Worth, Texas) — W hat wag the time after birth 
you began feeding those children! 

CHAIRMAN HESS — The earliest we feed anr bibr is the second twelie hours 
During the second twelve hours in the average infant we start off with six feedings, 
four of water and two of breast milk, from 2 to as much as 15 c e., the amount 
vnmng with the sire of the baby and its reaction to the feeding The second day 
we feed regularly , our babies are fed even two hours 
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I Trent to emphasize a point Dr Dunham bi ought out in her chart, that we 
keep truck of the total fluid*. We think the amount of wntor the infants get 
should be as carefully noted on the chart as the amount of fowl they get 

I also ’reant to emphaslio the fact that if you want to run n station successfully 
you must have at least ono person who know* the job and who is on it all the time. 
That is the secret of what success tre mn) hare had. 

DR, DUNHAM. — Mar I ask if von would tell ns whr rou use oxygen rather 
than a combination of CO, and O ? 

CHAIRMAN HESS — Hiss "Woodward who did mv chomistrr while testing the 
oxygen unit used the CO, oxygen m her work. "Wo believe wo can accomplish every 
thing claimed for CO. oxygen with oxvgea nlone I personally haven t seen any 
advantage otherwise in the use of CO a 

DR DUNHAM — Thiro are no doubt, Indications for using oxygen aloDe or for 
using CO, and 0 combined. I think there is great lack of nnr evidence, however, 
as to what the indications are since studies of tho infant's blood seem not to have 
been made 

CHAIRMAN HESS (Slido) — Here ore four babies who won. in our station nt 
ono time last summer, admission weight 805 gm. birth weight, 820 gm , admission 
weight, 700 pm. admission weight, 690 gm Tlioso pictures were taken when they 
were fifty four, twenty four ono hundred twelve, nnd seventy four days old. Three 
of these babies aro alive nnd doing well today The fourth contracted pneumonia 
sovernl weeks after graduation and died in another hospital 

DR TERRELL. — In these very small children, do you And It necessary to giro 
peritoneal fluid to get the amount of fluid intake you desire? 

CHAIRMAN HESS — "We ghe normal salino or Ringer’s solution, preferably 
the latter subcutaneously In a verv considerable number of our babies, especially 
those dlffienlt to feed boenuso of a respiratory or cardiac difficulty It is often 
necessary to take our babies off their feedings because of cyanosis, \\ o put nothing 
in the peritoneal cavity but blood, and that infrequently 

Another type of case, which nmr help to answer your question in wliieh we 
starve and use larger amount* of fluid are those with diarrhea, not necessarily 
serious eases of diarrhea. Wo starve our tables with diarrhea the minute they 
show anything that might be classified os a true diarrheal state, starving them for 
at least twenty four honrs and as long as thirty six la such cases rou must use 
fluids subcut naeouslv 

We used to have u lot of cases of snppurativo otitis snd a considerable number 
of cases of mastoiditis in the earlier years, but mastoiditis eases in the last four 
years have been unknown to ns and wo have very few cases of suppurative otitis. 
That is probably in large part due to the improvement of tho ward technic and pos 
sibly to tho fact that when our nurses have sore throats or rhinitis we make them 
stay out of the wards, also we do not open ears, except most infrequently when 
it is done by an otologist or the resident on the service. W© have also reduced spins! 
puncture* to a minimum. 

Since wo have stopped raoet operative procedures on these babies, we hare had 
fewer complications. Wo are inclined to overdo working with three babies Arti 
fleial respiration is a very exceptional thing since we introduced oxygen, I think 
one of tho greatest dangers is ovcrmonipulation in all its forms. We have discarded 
the Drinker apparatus as impractical for premature infants 
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DR A B GROSSMAN (Cleveland, Ohio) —I should like to ask Dr Clifford 
what method of induction of lnhor they have found to be most successful I am 
particularly interested to hear that your results from cesarean operation have not 
been very satisfactory I should like to know what other method you find to be 
better 

DR CLIFFORD — An obstetrician told me two years ago that there were three 
things they needed m obstetrics One was a method of eliminating the pam m 
labor, one was a method of knowing the size of the baby prior to birth, and a 
third was the method for the induction of labor 

Although I can’t speak as an obstetrician, the usual routine in our hospital is 
to try castor oil first, if that doesn’t succeed, the membranes are ruptured, and 
if that doesn’t succeed, a bag is introduced. 

CHAIRMAN HESS — Dr Clifford, have you had any experience with the carbon 
dioxide oxygen f 

DR CLIFFORD —We think it is best to give carbon dioxide and oxygen when 
a respiratory stimulant is needed. In the cyanotic baby certainly there is no lack 
of carbon dioxide, and oxygen alone is all that is needed 

Will you state specifically what you and Dr Wngner have already implied con 
terning the mental progress of premature infants? Do you feel, provided that the 
premature baby is not delivered to your nursery with an intracranial hemorrhage, 
that it has as good a mental outlook as any other normal baby? 

CHAIRMAN HESS — With a few exceptions, where something elso might enter 
in, such as congenital heart disease or some other condition that might interfere 
with the progress of that child Potentially, they are normal infants 

DR WAGNER —Or congenital brain defects 

DR CLIFFORD — We would rather see a baby with intracranial hemorrhage die 
than live and be mentally deficient We should concentrate on trying to reduce 
the number of intracranial hemorrhages we see in the newborn babies 

I think it mav be of interest, in light of what Dr Wagner has brought out, to 
have on record the statistics Dr Thomas Goethals haB compiled for breech deliveries 
at the Lying In Hospital He has reviewed 1,000 breech deliveries, and in the last 
three years he has takon a personal assignment of all breech deliveries Among 
other things, he has compared the statistics, corrected so that they are comparable, 
of the Lying In Hospital and various other obstetrical hospitals all over the country 
When the statistics are bo corrected, the breech mortality is just about the same 
whether the deliveries are made in Philadelphia, Boston, or Chicago 

When he took his cases and classified them according to the infant’s birth weight, 
he found the premature infant, comprising only one-fifth of his total series, con 
tributed one-half of his breech mortabtv It is fair to assume that the vast majority 
of the pathologic findings m those premature breech deliveries were intracranial 
hemorrhages 

Therefore, when a premature baby presents by the breech, either a manual external 
version and delivery by vertex or even a cesarean section may be indicated because 
of the danger of intracranial hemorrhages nnd later mental deficiency should the 
child survive 

CHAIRMAN HESS — Our figures show a trend in the same direction, our twfenty 
six breech debvenes with a mortality of six. I don't know how many didn't live 
long enough to get to our station. 
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DR. CLIFFORD— It certainly i* evidont that the interest of both pediatricians 
and obstetricians all over the country Is being concentrated on this particular sub- 
ject, and I think it is going to be reflected in onr national statistic* before very long 

CHAIRMAN HESS, — Dr McKltterick has had experience with at least one 
premature that I know about, and I wonder if he has any ideas ho would liko to tell 
ns about Do yon remember what that baby weighed f 

DR. J C. MoKITTERICK (Burlington Iowa) — Two pounds three ounces 
Aside from the fact that she is very superior mentally, she requires denng the 
winter almost constant administration of liver and iron Apparently sho never has 
developed her hemntopoietic functions to the point they should be Bhe is now 
about nine years old 

DR. B. M. KEMPTON (Saginaw, Mien.) — X would like to ask what the feeling 
is with regard to the use of pituitrin in obstetne procedure 

DR. CLIFFORD — -It is a very powerful agent and has to be used in skilled 
hands. Passed out indieerimlnatelv, it is a very dangerous therapeutic procedure 
Under control it is of very great value in speeding delivery The premature infant 
is exposed to two hnsarda daring delivery trauma, which we have concentrated on, 
and the other an even greater hazard, intrauterine asphyxia. If the placenta begins 
to separate or if the baby has his oxygen supply cut off in utero by any other 
means and suffers intrauterine asphyxia, he nttempts to breathe in utero, Alls his 
lungs with amniotic fluid and usually either is stillborn or dies very shortly after 
birth. 

CHAIRMAN HESS — There is one thing worth emphasizing from the obstetne 
standpoint. "We believe that allowing the cord to pulsate £ot at least two or three 
minutes after birth if the baby can be properly protected, is of very great value 
to the baby 

DR. CLIFFORD — That is a point that is very difficult to settle, some hospitals 
routinely insist that the cord stop pulsating before it is cut It has been the routine 
in our hospital to clamp it off as soon as the baby is delivered. It has been tug 
gested that the reason the babies in cesarean section do so poorly, is that the cord 
is not allowed to stop pulsating and to empty its volume of placental blood into 
the fetus. All that has to be Investigated. Certainly, some obstetrie writers 
have explained the apparent discrepancy in the data on the blood of the newborn 
an that basis. That is, if you do not clamp the cord and wait until It stops pul 
sating yon may get n polycythemia and quite severe icterus neonatorum in the course 
of the first two or three day*. If yon clamp the cord immediately, the blood count 
at birth will be approximately four million, no polycythemia, and you yrill encoonter 
a very low incidence of icterus neonatorum There is supposed to be an 80 per cent 
redaction in tho incidence of severe icterus neonatorum when the cord la not al 
lowed to stop pulsating 

PR. KEMPTON — Is alpha! obeli n a good product! 

C HAIRMA N HESS. — We did some experimental work with it, and then also had 
occasion to uso it over a period of something like six months, six or seven years ago 
when it first came into general use. We are very much afraid of It. 

DR CLIFFORD — Resuscitation in the newborn is a problem of greater impor 
tance today than It was a number of years ago 
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Dr Frederic C Irving in a ver) extensive survey took file hundred district 
deliveries and investigated the records of resuscitation He found that 90 per cent 
of the babies cried the minute they were born The only anesthesia the mothers 
hod received was ‘ ‘ bnlganan ’ ’ and a few kind words They had their labor without 
the help of any drugs whatsoeier When he investigated the so called twilight sleep 
senes, when morphine and scopolamine were used, he found that 60 per cent of 
the babies had to be resuscitated as opposed to 10 per cent m the first mentioned 
series With the present analgesia that is bemg used, which is pentobarbital or 
nembutal with or without scopolamine, 40 per cent of the babies had to be resusci 
tated The obstetncians expect it and take that into consideration as the pnce 
paid for analgesia 

This change in obstetnc practice has changed the pathologi of diseases of the 
newborn When the mother was conscious of her labor and was becoming exhausted, 
when the obstetrician was conscious of the mothor’s suffering, and when labor was 
long and drawn out, there was a tendency to shorten the last stage of labor and 
deliver instrumentallv with its resultant increase in intracranial hemorrhage Now, 
with the mother completely free from pain and out of the picture, the cervix can 
be allowed to dilate to its full extent and labor take its normal course The incidence 
of midforceps and lugh forceps deliveries in our hospital has been reduced to 
practically zero since the advent of successful analgesia The incidence of mtra 
cranial hemorrhage is now so low we have difficulty in finding a case to show the 
students Thus, the change in obstetnc practice has eliminated intracranial hemor 
rhage to a large measure, but it has substituted asphyxia and the problem of 
resuscitation The mortality and morbidity are lower under the present routine 
and therefore it is a fnir exchange 

DR GROSSMAN — Does avertm have any effect on the child? 

DR CLIFFORD — It stops labor immediately 

DR KEMPTON — Have you seen any difficult) with sodium amytal’ 

DR CLIFFORD— You may not have heard of the research Dr Imng has con 
ducted on these vanous analgesics He took 100 patients in each senes To the 
first he gave pentobarbital and scopolamine, to the next he gave sodium amytal 
alone or m combination with something else, to the next, avertm, nnd so forth 
He found that sodium amytal was good, but that pentobarbital with or without 
scopolamine and rectal other was better There were less failures as far as analgesia 
was concerned, there was less excitement on the part of the mothers, and the babies 
showed less need for resuscitation. 
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SOCIAL 8ERMCE 

'“PHIS report Include* not only the original thirty five hospitals hut also three 
* -which are included in a supplementary report 
Of the thirty-eight hospitals thirtr fire hare social service departments (Table 
I) One has no social service department one carries on social service work bnt 
not as a separate department one failed to reply Among those in charge of 
social service work only seven indicate that tier have hnd definite social service 
training This department is conducted in sixteen instances br nurses, in one in 
stance by a physician and in seven instances br Individuals having college degrees. 
In five instances no reply to 'qualifications ' was given It is surprising that only 
ono-foart h of tbo replies indicate that those in charge of the social service work 
hare had special training Physicians and nurses are no more qualified for the 
direction of social service woTk unless they hu\e had special training than social 
service workers are qualified for nnrsing or mcdieinc 

In each of the thirty five hospitals the social service worker U a full time worker 
The number of social service workers In the r^ptvfh'p departments varies from one 
to fourteen the usual number being from two to four In only four instances are 
these part time worker*. 

Sixteen hospitals investigate ail patlrnts who come to the hospltul two investigate 
all except privato cases, two investigate only free nod part pay patients. Thus, 
twenty hospitals investigate practically all tholr patients since the number of 
private pationts is so few as to be negligible in most of these hospitals 

In thirty-one of the hospitals intemows with parents are held eight Investigate 
the homes in nil cases ; and twenty four in special case*. One even provides monthly 
home visits. In ten instances the hoypitnl social service investigates the nbilitj 
of the patient* to pay while twelve make no such investigation. Two investigate 
by special social service workers three by the admitting officer; one, by the judge 
of tho county and tliree on free coses onlv 

As to case history taking nineteen take a social history in all cases twelve file 
this social history with tho medical history two file port of it two, a summary 
and one by request Eighteen file their social histories with the bedside notes, 
and In twenty two hospitals and abstract is filed with the history of the ease 

Concerning convalescent cure (Table II) the social service arranges for tlus care 
In twenty six hospitals among others only in some cases and in fire not *t all. 
Twenty nine hospitals hare convalescent institutions available; in one n small charge 
is made Twenty-six hare foster homes one for pay patients onlr In twelve 
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instances arrangements for convalescent care are adequate, while m twenty one they 
are not, and one answered "fair” Concerning the followup of cases, twenty 
six follow up all cases, while nine follow up cases as indicated by the need or desire 
to do so In thirty six instances, the social service workers assist m returning the 
patients for further hospitalization if that is necessary 
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‘Except diabetic and cardiac. 


Twenty five departments use volunteers indoors, and eleven do not The number 
of workers varies from one to eighty five, the usual number being four Twenty 
one employ volunteers outdoors, and twelve do not The number vanes from one 
to thirty, the usual number being three 

In twenty five instances the social service is supported by hospital funds (Table 
HI), in five, by outside funds, and in five, partly by the hospital and partly by 
outside funds Twenty two nave ft lay committee m charge of social service, ten 
have a. physician on this committee In twenty two instances, the social service is 
represented on the board of managers 
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TMrty fonr of the thirty-eight hoapltols haw social service worktTS in the dis- 
pensary (Table IV) j the number varies from ono to twenty, the usual number 
being two In only six hospitals are tho workers for the dispensary only In 
eighteen instances all new eases aro seen by social servico workers in nine those 
selected by the physician and in air only special eases. Nineteen toko a social his 
tory on all patients, fourteen send all such histories taken to tho physician in two 
instances this is done by request only, and in one instance only a summary is sent. 
In fourteen instances only the important case histories aro sent to the physteian, 
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four give verbal reports, and two give verbal reports if requested Eighteen file the 
social history with the clinical record, ono flies & summary and one flies part of * 
history Twenty three keep a sepnrato file for social histories, and twenty seven 
keep these histories in & permanent file. 

Twenty nine departments make home visits, two occasionally and in one in 
stance the dty health nurse makes the home visits. In twenty nine instances these 
home visits sre made to check conditions, and in two eases they are occasional 
Twelve make calls to check ability to pay two occasionally and one on free eases 
only 
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Twenty seven use volunteers m the social service (Table Y) , the number varies 
from one to nmetv one , eighteen have twenty or less and these work from one half 
to six days per week for the fifteen dispensaries which reported Only five have 
irregular attendance In twenty four instances these workers are trained as follows 
seventeen, by the director of social service, two, by the head nurse, two, by a regular 
worker, one, by the superintendent, and one, by the assistant superintendent In 
one instance no training is given In twenty three instances, these volunteers are 
said to be satisfactorv In the one case m which they are said to be not satis 
factory, they are not trained In one instance the work is said to be fair, and in 
one, the volunteers have been introduced too recently for a report to be made The 
work of the volunteers is as follows In nine dispensaries they assist the doctors 
and nurses, in sixteen they do clerical work of typing and filing, m seven they do 
follow up work, and in ten they take histones on the pntientB In seven they form 
the motor corps, in four they help with the occupational therapy, and in fourteen 
they do reception room work In four they work in the record room, one runs 
errands, in eleven they do secretarial work, one does social case work, and m three 
they take care of supplies 

Summary 

If there is one place where social service work would seem to be necessary, it is 
in a children’s hospital, it is interesting to note how generally the children’s hospi 
tals in this country and Canada are aware of the fact. It is peculiar, however, that 
they have not considered it necessary to employ persons specially trained in social 
service work in so many instances Only 20 per cent of them have such service. 
However, the social service worker is, practically in all instances, a full tame worker 
We find it impossible to judge whether the number is adequate from tho figures 
given 

The extent of investigation of patients bv the social service seems to vary some- 
what with respective local conditions, but generally the situation seems to be ably 
handled In comparatively few, however, is the ability of tho patients to pay de 
termined by the social service worker 

There is considerable variation m types of social histones and in the disposition 
of these On the whole, there seems to be adequate cooperation with the medical 
staff with respect to the social histones m these hospitals 

It is surprising that such a large numbST of hospitals have convalescent care 
for their children, but it is not surprising thnt m most instances the available bedB 
are inadequate Only m recent years has convalescent care of hospital patients 
begun to receive the amount of attention which it deserves, perhaps partially be- 
cause of the fact that it is so much cheaper to care for a convalescent m a con 
valescent home than m a hospital Foster homes are used in many instances, and 
hero too the service is inadequate to meet the need The follow up of these cases 
is quite satisfactory, and in cverv instance the social service is used for recall of 
patients to the hospitoL 

Volunteers are emplojcd m practically all of tho hospitals They are employed 
both indoors and out and are assigned to various duties, such as maintenance of 
bbranes, occupational therapy assistance, assistance m recording and caring for 
histones and records, transportation for patients, etc The support of the social 
service is in most instances bv the hospital itself though in some instances it is 
earned on by outside agencies It is a surprising fact that in only ten instances 
is there a physician on the board in charge of social service This would seem to 
be a strange oversight on the part of those m charge of social service and should 

be corrected 
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SUPPLEHENTART REPORT 
Three Hospitals Omitted in TnE Original Report 

Three children’s hospitals omitted in the original survey are considered in the 
following report These hospitals are located in Oregon, Terns, and Pennsylvania 
In the combined reports thirty eight children’s hospitals in this country and Canndn 
are considered 

Professional Staff Patients in the wards are under the exclusive care of phj 
sicians appointed to the attending staff m each hospital 

Two hospitals have specialists on the attending staff m all specialties considered 
in the original report, one lacks an attending psychologist and a specialist m oral 
hygiene In one instance the specialists visit at regular intervals, m tho case of the 
other two they are often “on call” only In one instance the medical director is 
employed full time , otherwise there arc no full time physicians on the attending 
staff, and none receive a salary except in one instance in which the pathologist, 
roentgenologist, and dentist are paid a salary The attending staff has duties m 
the dispensary m each hospital 

Souse Staff — Among the house staffs these hospitals report four, three, and one 
residents, respectively Each one serves for one year and has definite dispensary 
duties One hospital requires preliminary training of at least one year of pediatnc 
mterneship, two require only one } car of rotating mterneBhip Tho salaries are re 
spectively $100 00, $75 00, and $40 00 per month Women are not eligible for the 
residency in one hospital Only one employs an assistant resident In this instance 
one year of preliminary general mterneship is required The length of the service 
is one year , women are eligible and the salary is $40 00 per month 

One hospital employs no internes but has four residents The other two hospitals 
employ two and eleven internes, respectively In both of these hospitals women are 
eligible Salaries are $25 00 and $17 00 per month. Interneslups are open to grad 
nates of class A schools The length of the service is one year m each, and m 
both hospitals the interne has duties m the dispensary 

Two of the hospitals are connected with n medical school, the third affords op 
portumty for study to postgraduate students Climes and ward rounds for students 
are held m each hospital These are also open to practicing physicians One 
hospital has a definite course of postgraduate instruction 

Clinical and pathologic conferences are held regularly in two hospitals, these 
occur once weekly One institution has no pathologic conferences 

The two hospitals employing internes afford them special instruction in x rav 
work and m the pathologic, bactenologic, and serologic laboratories This instruc 
tion is chiefly in diagnosis There is no special instruction in physiotherapy 
except m one instance where it is available if the interne is especially interested 
Neither hospital affords special instruction m diet and nutrition other than that 
available on any general medical service 

Medical libraries and facilities for research are available m each hospital 
One hospital does not have observation wards, instead, individual rooms are used 
for isolation m suspected contagion 

Routine blood counts, urinal} sea, histones, physical examinations, vaginal smears, 
von Pirquet or Mantoux tests, and Wassennann and Kalin tests are performed be 
fore admission to the wards in one hospital, one omits the von Pirquet and Wasser 
mann tests Only one takes routine throat cultures for B diphtheria One hospital 
did not reply to this portion of the questionnaire 
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Two hospitals wad spccinl cases such ns pneumonia, acute upper respirator)' in 
fections, Impetigo, erysipelas, cte^ to the general wards but use the isolation room 
system if precaution is indicated by the particular case One docs not admit gon 
orrbeal vaginitis, two do not admit gonorrheal ophtlialmia. One hospital did not 
reply to this section of the questionnaire. 

Superintendent ’§ Section , — Each hospital is located in a residential district — ono. 
In a quiet good district one in a noisy poor district, ond one, in n moderate 
district, Nono of them have plnvgreund facilities in the grounds of the hospital 

The respective bed capacities are seventy five eighty two, and seventy five, in 
eluding cribs and bassinets. The age limit for patients in two hospitals is fourteen 
years, and w one there if no age limit (probably refers to general hospital with 
which it is associated) Two hare special wards for medical and surgical cases only, 
none hav® special neurologic wnrds, only ono has special wards for otolaryngologic 
cases None hare special wards for contagious cases. 

Some tvpes of illness are excluded in each hospital. One excludes pclmonnrv 
tuberculosis contagious diseases and aeuto infectious venereal diseases. A second 
excludes tuberculosis, chronic mental cases, and contagious diseases unless the patient 
can afford a dav and night nurse The third excludes primary syphilis, gonorrhea 
and eetiro tuberculosis, impotigo, scabies, and the contagious diseases Only one 
maintains a ward for contagious diseases. 

The total number of patients admitted to each hospital in 1082 were 2,228 
9,635 and 2^35 respectively In the same order hospital deatlis were 73, 280 
and 111 AH hospitals accept both colored and white children. They are segregated 
in ono hospital. One hospital does not bare private rooms for children the other 
two have nine and eighteen respectively 

One hospital derives 00 per cent of its funds from the state, the remainder 
from patients, one from the state (33^ per cent) endowment, community ebest 
and patients ono does not reply The cost per patient por day in the respective 
hospital* is $4 58 $4.82 and $3150 

The superintendent is a physician in one hospital n registered nurse in the 
second and a layman, in the third. 

Nvrting — Only one hospital maintain* it* own complete nursing school, the 
course i* for three years, ond the average number of student nurses is 117 now 
ever, the other two hospital* afford instruction to affiliates from other school*. The 
section of the questionnaire concerning tho number of duty nurses assigned to ra 
nous wards and the length of their assignments ond proportion of number of 
nurses to patients was not answered in two of the questionnaires. The third in 
di rated that the proportion of nurses to patients is sufficient for efficient care 

Operating Eoorn — Tho operating room* are in charge of experienced graduate 
nurses in each hospitnl The number of operations in the Inst fiscal year wns 
1,601 6 410 and 1,78/, respectively 

Student nurses are given instruction in tho preparation of infant foods in each 
hospital Tho length of tha nwlgnmenta in the respective hospitals are five four 
teen and thirty day*. Two hospitals afford instruction In the preparation of chil 
dren s diets, tho length of the respective assignments in each course being five and 
fourteen days. Two hospital* afford all nurse* practical experience in the social 
•ervico department Tld* i* two weeks assignment in one and a month’* ns*lgn 
ment In the other institution 

Student nurses are not assigned to night duty in one hospital the other two 
permit them to go on night duty during the latter part of the first year 
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A graduate nurso is in charge of the -wards during the day m each hospital 
Student nurses serve in (his capacity at night in two of the hospitals Supervising 
nurses are also employed in each hospital, the number being five, ten, and one, re 
sp entirely 

The total number of hours devoted to classroom, laboratory, and demonstration 
work is sixty hours for the three month afBbate course in one hospital, 489 hours 
for the three year affiliate course m the second, and 803 hours m the third hospital 
which maintains its own complete school Although one hospital does not have its 
own complete nursing school, through cooperation with a university group a three 
vear course in pediatric nursing is available 

Postgraduate instruction m pediatric nursing probably is available in each hospi 
tal although none of them states that there is a definite course in that type of 
instruction. 

None train nursery maids, none afford opportunity for training m an affiliated 
nursery school or kindergarten, and none use ‘'ward helpers" on any wards 

Separate towels, thermometers, and wash cloths are provided for each infant 
and child in all hospitals except one which does not provide a separate ther 
mometer for each older child In all hospitals separate gowns are provided for 
handling each baby and used only' for that baby when ‘ ‘ deemed advisable" or in 
infected cases Ordinary isolation technic is used m all hospitals to prevent cross 
infection. 

X ray Facilities — Each hospital has x ray diagnostic facilities although in one 
instance the x ray department of another hospital four blocks distant is UBed 
Pull time technicians are employed m each department, and tho facilities of the 
respective departments are available at any time during the day or night All de 
partments are equipped for high speed, superficial and deep radiography, and all 
have a fluoroscope, are able to take stereoscopic plates, and have a portable machine 
Internes do x ray work for one month as part of their regular training in one 
hospital, in another the work is optional, and m the third it is not available 
Two hospitals consider that their x ray equipment is adequate, tbo third, of course, 
has no equipment of its own. The hospital x ray departments also serve the dis 
pensaiy in two hospitals, and outside physicians, in one instance 

The number of x ray plates taken during the last fiscal year were 1,070, 4,122, 
and 589, respectively The number of deep and superficial treatments in one in 
stance was eleven, m another 1,403, and in the third there v\as no reply 

Laboratory Fact hties —Each hospital has a director in charge of all laboratory 
work In two instances he is a fulltime director In one instance he is available 
only four hours daily 

Pathologic Facilities — Two have full time directors of tho pathologic laboratory 
Three have full time technicians for the pathologic laboratory Internes do routine 
laboratory work in none of the hospitals 

Each hospital considers its facilities adequate for its needs There are avail 
able facilities for research work in two hospitals The number of autopsies per 
formed as compared to deaths during the last fiscal year was respectively as fol 
lows 50 73, 117 280, and 30 (t) 51 

Clinical Laboratory —There are fulltime directors in two hospitals and full 
tune technicians in three 

In no instance do internes perform routine lnboratorv work Blood chemical de 
terminations are done m all laboratories Satisfactory "fnme hoods" and colonm 
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oters ore available In each laboratory and eaUi hne satisfactory equipment lor basal 
metabolism test*. Eaeli laboratory reports tbnt it considers its equipment adequate 
all have facilities for rcseareb work. 

Bactcndoffic 'Laboratory — Onlv one hospital bus a full timo director, all have 
full time technician*. The internes in no instance do routlno baeteriologie work. 
All have electric incubators, two make their own media and one buys them from 
a supply bouse. 

Two laboratories keep animals for experimental work All con*Ider that their 
laboratory facilities are adoqunto for their needs two Iiave facilities for research 
work. 

Sercdogie Laboratory —there la a full time director in only one instance. All hare 
foil timo technicians. In no instances do internes perform routine laboratory work. 
Wassennann and Kahn tests ore made in each laboratory All laboratories con 
aider their equipment adequate for their needs and two provide facilities for re- 
search work 

Laboratory (MuceUaneous) — Two have facilities for simple photography and 
one for eolor photography Ono lias facilities for motion picture photography An 
electrocardiograph is available In each hospital 

Phytiot herapy — All hospitals have facilities for physiothcrapv and In each the 
department is separate. There is a foil time director in ono department and a 
full timo technician in another No department has both o full time director nnd a 
technician. 

AD departments have facilities for dry heat moist heat, massage, ultraviolet 
light diathermy and electricity in each instance they may be used at the bedside 

Diet Kitchen — All have graduate dietitians in chargo of the department. The 
dietitian has entire chargo of the menus in two hospitals, but only the special diets 
in one. 

"Standard special diets’ are prepared by cooperation of the dietitian and the 
medical personnel in all hospitals. 

Social Service — This is Inelnded in the special report along with that of thirty 
fire children’s hospitals covered in previous reports 

Occupational Therapy — This nctivltr is lacking or poorlv developed in all hcrspi 
tala, 

Education — Schooling u provided for children by a public school teacher in one 
hospital. In the second this work is done only by volunteer workers and In tho third 
is avnllable only to cardiac patients and is carried on by a tmlversltr student 
teacher 

Provision is made for the play activities of convalescents in only one hospital, 
and In that Instance the work is performed only by volunteer*. 

Dispensary — General Each of the three hospitals not Included in the first re- 
port maintains on associated dispensary in the so mo plant with the hospital. One 
dispensary occupies four floors in the others two cneb. The dispensary occupies 
the entire building in each instance. The number of waiting rooms is respectively 
6 8 nnd A. The number of exa m i ni ng rooms, pirtr twenty six, nnd ten. One has 
no isolation rooms. 

The average dolly clinic attendance in the same order is 420 150, and 221 per 
sons, and the total attendance for the last fiscal year 20,000, 0,205 nnd 87,509 per 
sons. Discrepancies appear in tho figures reported to us in two instances, for 
obviously a daily attendance of 425 when the clinic is open six days weekly os It is 
in each instance, would equal a total of considerably more than £0 000 for the year 
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and the same thing is true when attendance figures are reported at 150 daily and 
9,205 for the year New patients in each clime reported for the last fiscal year 
are respectively 12,000, 4,311, and 4,988 individuals 

Few cases in any instance come from more than thirty miles away None are 
seen only by appointment All charge a fee of 25 cents for the first visit and 10 
or 25 cents for subsequent visits In each dispensary patients who arc able to pay 
physicians are rejected Bhgibihtv is determined by social service departments 

Organization Two dispensaries have medical directors and in each instance, he 
is directly connected with the associated hospital 

Each dispensary has available specialists in practically all specialties listed in 
the questionnaire Pediatricians are in regular attendance in each instance, and 
general medical clinics are held daily Specialty clinics are not held dally in any 
dispensary Usually they are held once or twice weekly, except m one instance in 
which the eye clinic is held daily 

Special The professional staff senes in both hospital and dispensary in two 
instances, one did not reply Each dispensary obtains and files case records on all 
cases, and these c lini cal records accompany the patient if ho is admitted to the 
hospital 

All refer patients discharged from the hospital back to the clinic for follow up, 
and the hospital records are available there if they are needed In only one instance 
are all cases first seen by the medical department 

In each instance cases suspected of contagion are immediately put into isolation 

Medical students receive instruction in each dispensary In ench instance the 
dispensary is organized into special clinics, such as cardiac, nephritic, diabetic, 
tuberculosis, etc., as bated in the original report, and all can offer service in prac 
tically all of the usual specialties Two dispensaries maintain separate clinic sos 
sions for infants 

laboratory Facilities, Clinical Two dispensaries use the hospital laboratory 
One has its own laboratory but does not consider its facilities adequate 

Blood, urine, and stool examinations and blood chemical analyses may be madc 
m each dispensary None of the three dispensaries has a special laboratory for 
serologic or bactenologic work 

Photographs are taken in the dispensary in one instance One dispensary has a 
separate x ray department but may also use the hospital department As previously 
noted these departments are considered adequate for their needs Two have 
facilities for physiotherapy in the dispensary 

Nursing There is a head nurse in charge of each dispensary , two hospitals have 
supervising nurses as web Two employ no other graduate nurses One employs 
seven graduate nurses in addition to the head nurse and supervisors Two train 
students and postgraduate nurses in the dispensary In no instance is home visiting 
earned on by the nurses 

Student Nursing— Training One dispensary has no student nurses on duty The 
other two employ eight, ten, and three, respectively The length of the service in 
the same order is two and one months All student nurses get experience in all de- 
partments of the dispensary in these instances In no instance do student nurses 

do home visiting 

Social Service Each dispensary has a social service department, the number of 
workers being respectively three, two, and six. In only one instance are these 
workers used only for dispensary cases In only one instance are all new patients 
first seen by the social service department. However, each reports that social 
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histories are token in all patients seen, and these historic* are available to the nt 
tending physicians. Social histories hare a permanent separate file in each ciinie. 
Social service make* home vlilts In two instance*. 

All dispensaries nse volunteer*. They are In regular attendance, and their work 
in each instance i* considered satisfactory 

Dtftituf* Service Two dispensaries lm\e dietitian* assigned them hot only one 
for the dispensary alone These dietitians sec now patient* only when they are 
referred by the clinician*, end if it is necessary, the} are seen at proper regular 
lot err ali thereafter 

One dispensary supplies practical touchlug in the preparation of diet* to the 
dispensary patients 

QhNEBAL amCMASY 

Thirty eight children s hospitals in the United States and Canada have been 
reviewed in previous reports. One of those hospitals was closed tome time before 
the publication of the first report 

AH of these hospitals are located in largo eltle* with two exception*, the Cbil 
dren’s Hospital of Iowa City and the Children ’m University Hospital of Ann Arbor 
Mich. Theto two hospitals are teaching institutions in connection with medical 
school* Three of the hospital* are in Canada, thirty-eight (now thirty *even) are 
In the United States, The distribution of the hospital* is not oven, the northeastern 
part of the country having the largest number of those Institutions. We find only 
nine wc*t of the Mississippi Hirer, and four of these ore on tho Pacific coast The 
others are to be found one each in Kansas City, Iowa City Denver, and Saint 
Donl*. Wo might add the ono in Winnipeg, Canada, to this group Tho total 
number of beds in all hospitals is divided as follows BOO to 600 bassinets, 1,500 
to 1 600 cribs and 8 700 to 4,000 bods. Prlvnte rooms constitute only about 8 per 
cent Wardi predominate and about 60 per eent of tho wards are divided into 
cubicles. 

Tho institutions are usually located in fairly good neighborhood*. The coat per 
patient per day rari^s from $1.87 to $9.23 

A* near as can be estimated from the White House Conference statistics, chi I 
dreu's hospitals contain approximately one-fifteenth of the beds for children in the 
country We may be sure that all beds reported as for children in children s 
hospitals are used for children. Quite the contrary it true in general hospitals, 
and the statistic* derived from those sources are unreliable, so that it 1* altogether 
liioly that the beds in children a hospitals constitute more nearly one-tenth than 
one-fifteenth of the hospital bods for children in the United States Wo note with 
Interest that only a very small proportion of the beds not to excoed 8 per cent, 
are in private rooms. It sbonld Ire borne Jn mind that private rooms are by no 
means always used for the core of prirnto patients, for in most children e hospitals 
these private rooms are often used for the care of seriously ill children frequently 
these are charity case* This fact brings out another very definite characteristic 
of the children a hospitals of this country, that they are essentially charity hospi 
tals. We are pleased to report that in most of these children 'a hospitals medical 
teaching 1* done. Many of them are under the direct control of medical schools 
nnd many more are used for teaching purposes by medical schools. All physicians 
know that where such teaching facilities sre provided in hospitals, the care of the 
patient is usually far above the general level of the care of patients in other hospi 
tali of the samo community These facts in themselves speak very itrongly for 
the excellence of the children’s hospitals. 

The hospitals derive their income from various source*. Many of them are city 
state, or county institutions. Others are supported by local communities, snd others, 
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largely by funds from endowment No children's hospital so far as wo are able 
to determine is at all near self supporting As a rule, the income derived from 
patients is an exceedingly small proportion of the total income We doubt if any 
children’s hospital in the United States or Canada derives 5 per cent of its income 
from patients 

As far as the personnel of the hospitals is concerned, we should first consider the 
superintendents The position of the superintendent in a modern hospital is one 
which requires excellent technical knowledge and much special training Many of the 
superintendents of hospitals have grown up in hospital work, and the primary 
object of their early training has not necessarily been to fit them for that position 
The time is fast approaching, however, when we must expect the superintendents 
of hospitals to be specially trained individuals and we will not choose them because 
they happen to have been previously associated with the hospital in some other 
capacity in which they showed good ability One finds that among the group acting 
as superintendents of the children’s hospitals a rather large number have been 
registered nurses There is, of course, no reason why a registered nurse or a 
physician might not make a good hospital superintendent, but the fact that an m 
dividual is a physician or a registered nurse is no special recommendation for such 
a highly specialized position We have no means of knowing whether the suponn 
tendents of these children’s hospitals have had special training or not 


The attending staffs are adequate in practically every institution and are prob 
ably as good as can be obtained in the community since most of the hospitals are 
in connection with medical teaching centers 

As to the house staffs, there is a rather general recognition of tho need for 
residents and the functions usuall) assigned to them Mnnv employ assistant 
residents as well, and all provide for lnterneslnps It should be said, however, that 
some of the children’s hospitals have internes who take part time rotating services 
m general hospitals Where this is true, the length of the service in tho children’s 
hospital is usually so short that the service to the hospital is practically of no value 
and the amount of knowledge gained by the interne is so small ns to be only mis 
leading Interneships for less than six months should be abolished. 

As previously mentioned, tho children’s hospitals probabh have been among the 
first to recognize and meet the responsibilities of all hospitals in their communities 
They not only take care of a large number of chanty cases, but they provide 
means for teaching physicians and medical students, many have courses for nursery 
maids and laymen to an extent that is not duplicated to our knowledge in other 
hospital groups In other words, the teaching facilities in children’s hospitals as 
viewed by our present standards are excellent One of tho essential functions of 
the children’s hospitals is to disseminate knowledge regarding the child to all 
groups of the population In general this work is well done 

Tho exact equipment and facilities of a hospital are difficult to determine from 
a questionnaire, but, according to the questionnaires which we have reviewed, it 
seems to us that these facilities are modern and adequate in most instances and 
that every means is taken to protect the children in these hospitals The replies 
indicate that almost anv type of case, if it is not too infections in nature, may be 
brought into a children’s hospital and there receive efficient care Many of the 
children ’s hospitals either have their own contagions wards or have access to, and 
-nnnerate with, contagious hospitals 

X considering the nursing facilities offered by the children’s hospitals m thus 
t ' we cannot formulate opinions from information concerning these hospitals 

Te We must remember the somewhat frequent inadequacy of ped.atnc training 
alone. We mus ^ ^ of thlB COUDt ry and must also realize that manv 

TtheTgcneral hospitals send nurses to our children’s hospitals for their pediatric 
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training A comparatively small number of hospitals have tho three jv.nr courses 
in pediatric training Probably more of these courses nrc needed to provide special 
pediatric training for head nurse* in wards in gomrnl hospital* or in the children s 
hospitals. Wo can only buy that the numliOT of nurses trained In the children a 
hoipitala i* probably too small to meet tho demand for them nnd that this is not so 
much tho fault of the children s hospital* os of the general hospitals which have not 
developed adequate facilities for the care of children and therefore make arrange- 
ments with children s hospitals whereby their nurses nmv revolve only short and 
often inadequate training In cns< they expect to continue in children s nursing The 
training thnt nurses receive in tho children's hospitals of course \nries greatly 
but on the whole It aerni to be adequate In j roportion to the nmount of time spent 
The hospital training in the hand* of graduate nurses in nil institutions seems to 
be open to a few criticism* Oiiu great criticism howerer, is that most of tho 
children s hospitals have not given sufficient attention to instruction in normal 
child psychology and behavior and compnnttivelv few afford these nurse* any 
experience in kindergarten or nursery school work 

A* a whole, the physical equipment of the hospitals is good Four fifths of them 
at least have physiotherapy departments. The dipt kitchens seem to he ndeqonte 
Occupational therapy and schooling are nrnilablo in nl>oat half of the hospital*. 
In n few instances there is considerable room for improvement in these dopnrt 
meats ns they can be important units in any hospital. It is rather surprising 
tliat more do not have them Recreational facilities for convalescent* are varied 
but again this I* n weak department in roam instances. X ray facilities on the 
whole are good The laboratory nnd pathologic department* apparently are fairly 
adequate. In many instances there is considerable room for improvement It would 
seem to be relatively simple for mnnv of these hospitals now lacking them to provide 
occupational therapy trad schooling and it it to lie hoped that the) will do so 

Tho need for social serrieo is generally recognised but then, i* some question 
ob to tho adequacy of the training of tamo of tho persons who direct such de- 
partments. In mo*t instances the work of the social scrvlco departments is very 
thoroughly done and volunteers are freely employed Tho convalescent care for 
children however appears to bo inadequate or at least can be considerably improved 
upon in nearly all of the hospitals 

Of the thirty-eight hospitals, thirty six maintain dispensaries in direct connection 
with the hospital, and one of the hospital* a* stated previously lias closed Tho 
dispensaries on the whole reflect the general excellence of the hospitals The number 
treated in the dispensaries varies from less than 1,000 to 80,000 a year the fees 
charged from 10 cents to $1 00 The dispensaries are almost without exception 
ran in close connection with the hospitals nnd each ha* an interlocking staff m 
medicine, nursing and social service While there i* some variation in the type 
of work done, we may *ay that in general the facilities are excellent to insure 
efficient work. Tho dispensaries, a* well as the hospitals, are used for teaching 
purposes, and in them physicians medical students, nurses, and laymen receive In 
■traction. 



Academy News 


Dr Maurice L Blatt, of Chicago, has accepted the state chairmanship for Illinois 
Dr Albert 8 Boot, of Baleigh, has accepted the state chairmanship for North 
Carolina. 

Dr Edwin G Schwarz, of Fort Worth, has accepted the state chairmanship for 
Texas 

Dr D Lesesne Smith, of Spartansburg, has accepted the state chairmanship for 
South Carolina 

Dr Joseph I Linde, of New Haven, has accepted the state chairmanship for 
Connecticut 


Addendum 

Hemophilus Pertussis Endoantigen (Krueger) 

G F Munns, M.D , and 0 A. Aldrich, M.D 

Since the publication of the article concerning Kruegei ’s pertussis 
endoantigen,* the strength of the antigen has been increased to 10 
mg of nitrogen per 100 c c , representing approximately ten billion 
bacilli per cubic centimeter The dosage as recommended for this 
preparation is as follows Treatment, daily subcutaneous injections 
of from 0 5 to 2 c c , the dose varying according to the tbeiapeutic re 
sponse of the patient It is recommended that active treatment should 
be continued from ten to fifteen injections For prevention in exposed 
cases or those liable to exposure, an initial dose of 1 c c is recom- 
mended followed every other day by 2 c c subcutaneously until six 
doses have been given 
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Book Review 


Trait* de Mddedne dea Eufants. Pnbllibcd under the direction of P Nost 
court and L Baboknux Editorial secretaries, J Cathnla and J Hutinel, Masson 
et Cio. Libra ires de 1 Academic de Mddeelne 120 Boulevard Saint-Germain, Parii 
1954 6 volumes. 

This fire- volume work of 4 762 printed pages is tho drat French system of pedl 
ntrics to be published sine© 1909, when Y Ilutlnol, fathor of ono of the editorial 
secretaries of the present work published his Let Maladies dea Enfonta and Crochet, 
his La Pratique des Maladies dea En/anta Tho last edition of Cruncher and Comb/ ’a 
Treats des Maladies dea Enfants is fire rears older The appearance of the present 
Trait*, therefore, it an important event in French pediatrics, and for pediatricians 
outride of France It affords an interesting opportunity to observe the development of 
tho pediatric field in that country 

The two editorial directors Mil Nob*court and Babonnoix, are well known by 
reputation to many Americans and represent the "school" of tho late Vletor 
Hutinel, as do the two editorial secretaries. Seventy four collaborators have as- 
sisted in tho preparation of various sections and the directors emphasise the fact 
that the list also Includes followers of the other chief " school" of French pediatrics, 
that of Marfan. It is of some interest to note as reflecting the centralisation ot 
medicine in France thnt fifty-eight of these collaborators come from Paris, nine 
from Lyon* and not more than one from any other one place Two are from 
Switzerland, Some of the names such as Apert, Debrd, Lerobonllet, Lean*, Lher 
mltte, PoIIcard Robin, Paul Rolimer, Tixier and others are well known to American 
pediatricians. 

The first volume contains an interesting historical introduction, dealing almost 
exclusively with French pediatrics and there 8 re sections on normal growth and 
disturbances of growth; on diseases of nutrition (including diabetes meUltua and 
insipidus ' arthritisme,' chronic articular rheumatism, and gout) diseases of the 
newborn on congenital malformations on deficiency diseases; on diseases! of the 
endocrine glands; era " lymphatiame and lymphoscrophnlose", on disorders caused 
by physical agents; on disturbances of heat regulation, and, finally on rapidly fatal 
hyperthermia after operation in young infants (the term nouveau nfl" apparently 
applies to the first aix months of life) Of these sections, that dealing with normal 
growth and development contains much valuable material, though it leaves out 
nearly nil the anthropometric work of American students of the subject that on 
the deficiency diseases Is excellent, diabetes mellitus is well and fully presented 
(apart from the omission of the names of the discoverers of insulin t) , that on the 
endocrine disorders contains much interesting material. The section on "ar 
thritisme" (a diathesis alleged to Include such diverse conditions as gout, obesity 
diabetes, ecxema, gallstones, kidney stones, asthma and chronic rheumatism) has 
no place in a modern treatise on pediatrics and reflects tho familiar tenacity of 
tradition in French clinical medicine. To a leaser degree, the same remarks may 
be made of the section on "lymphatlsxne ©t lymphoscrophnlose," although here the 
conception of diathesis is hedged about with many reservations the authors, In 
deed, concede that In most cases to called lympbatitm is synonymous with scrofula 
(tuberculosis) 
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The second volume covers most of the specific infectious disenses, including 
typhoid, syphilis, tuberculosis, kala azar, typhus, dengue, Malta fever, relapsing 
fever, yellow fever, and others , diseases of the spleen and blood, including molig 
nant lymphogranulomatosis (Hodgkin's disease) A final chapter is devoted to 
chronic cervienl adenitis, scrofula — illustrating again the persistence of the trndi 
tional conception of lymphatic enlargement in general as a pathologic entity in 
spite of the admitted etiologic dnersity (tuberculosis, svphibs, lymphogranulomatosis, 
diseases of the blood, and malignant tumors are bated) TIhb volume will be of 
particular reference value for its careful and detailed descriptions, from the pediatric 
aspect, of the "exotic” infectious diseases, such as dengue, tvphus, Malta fever, 
yellow fever, etc , which are described m nearlv all medical texts as they occur in 
adult life 

In Volume m, 131 pages are devoted to disorders of the heart and blood 
vessels Descriptions of the congenital anomalies of the heart and vessels are in 
many instances disappointingly bnof and inadequate Coarctation of the aorta, 
for instance, is barely mentioned and, under arterial hypertension, is not suggested 
as a cause of high blood pressure in cluldhood Almost nothing is said of electro 
cardiography On the other hand, there are a number of instructive diagrams of 
the cardiac silhouette in various forms of cardiopathy, a good description of pen 
arteritis nodosa (Kussmaul’s disease), and some interesting notes on diseases and 
nnomakes of the capillaries 

Tho larger part of tins volume is gnen up to diseases of the respiratory tract 
Wo note several good drawings of malformations and diseases of the larynx, and 
numerous excellent reproductions of radiograms, histopathologic preparations and 
temperature charts The section on dilatations of tho bronchi (including congenital 
cystic long) is excellent, although, surprisingly, the names of Sicard and Forestier, 
who introduced iodized oil ns a diagnostic method, are omitted There is no section 
on foreign bodies It is interesting to find the rfile of protein sensitization as an 
etiologic factor in asthma minimized There are detailed descriptions of hydatid 
cysts of the lung, of actinomycosis, of tumors of the lung Nearly 60 pages arc 
devoted to pulmonary tuberculosis in childhood. The term " spleno pneumonia ” (a 
separate section on this is to be found also under "pneumonia”) is preferred by the 
French for what is elsewhere known as "perifocal reaction” and "epituberculous 
infiltration ” The last 400 pages of this volume cover most of the digestive dis 
orders of childhood Paul Rohmer ’s chapters on intestinal obstructions, megacolon, 
and cebac diseases are excellent. 

Volume IV includes descriptions of pentomtiB, of diseases of tho liver (including 
jaundice), of the kidney and urinary passages, of various forms of poisoning, of 
diseases of the bones and joints (including svphibs), on the skin, of the eye, and 
finally a portion on psvchmtry The section on the skin is particularly full and 
well illustrated 

Tho last volume is devoted mninlv to diseases of the central nervous system and 
contains a large amount of most useful and instructive clinical material, uphold 
mg the high traditions of French neurologv This portion of the work will be 
most useful for purposes of reference to tho gencrnl reader and to the specialist in 
neurology It is, however, disappointing to find under poliomvebtis such incorrect 
statements about the experimental disease ns that the rabbit is a susceptible animal, 
that the intrapentoncal route is npparentlv the best, that the virus is propagated 
via the lvmphntic channels, and that the majority of the tissues and viscera arc 

virulent all these statements having been repeatedly disproved There are good 

descriptions of ncrodvnm (called Selter’g disease), Rnvnnud’s disease, scleroderma, 
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etc Tetany nnd spasmophilia ore Included Sn tide volume Tlic final 250 page* ore 
given up to therapy ond medlcntlon, nnd afford on interesting Insight into the 
method* In poputar u*e bv French clinicians 

The index to the entire ftvo volumes is ot the end of Volume V nnd eoutnlns 43 
page*. It i* not entlrelj adequate Proof reading has in many places b^en care 
less and the French typesetter* hnvo had thoir usual difficulties with Engllsli and 
American name*, especially thoie beginning with "Mae' ond "Me " FA Me 
Collnm will find hi* surname variously spelled "Mac Collnm ’ and "Mac Cnllum* 
"Mellanby" is regularly ipeDed "Mellamby," cte. "No consistent policy of blbli 
o graphic reference for tho work a* a whole has been followed. Some of the article* 
are fully documented In others the names of authors are given only in parentheses 
in the text without eitlng title journal or page and in others no bibliography at 
an l* offered. 

Tho set i* bound in boards with leatherold backs. The paper is thin but opaque, 
smooth of good quality and permit* excellent reproduction of tho lmlftono nnd 
other illustration*. Tho type fnco l* *harp and clear The volume* are of eon 
venlent *iio (about seven br ten Inches) for handling and, in general, the format 
is excellent. 

This work containing na it does i largo amount of highly valuable material, 
should find a place in nil well-equipped medical llbrnric*. 

IL K. F 



Comments 


A T T H E meeting of the executive committee of the Academy in December, Dr 
Irvine McQuame, of Minneapolis, and Dr Grover F Powers, of Now Haven, 
were added to the editorial board of the Journal of Pediatrics The editorial 
board now consists of nine members including the editors The editorial board is an 
active group which controls the general policies of the Journal and is not merely a 
list of names for "window dressing ” Manuscripts submitted to the Journal must 
be approved for publication bv at least two members of the editorial board. 


T HE appointment of Dr Martha Eliot as assistant chief of the Children’s Bureau, 
which was announced in December, should give satisfaction to every one 
Dr Eliot will have complete charge of the health activities of the Bureau It 
would be difficult to find any one else more suited to or more capable of filling this 
position. Dr Eliot is unique m that she has not only the social interest in children 
which is necessary, but she has also earned general recognition in pediatrics and in 
the scientific side' of medicine. A graduate of Badcliffe College and Johns Hopkins 
Medical School, her pediatric training was received in St Louis, Boston, nnd New 
Haven In 1927 she became assistant clinical professor of pediatrics at Yale Dm 
versity School of Medicine and m 1932 was promoted to associate clinical professor 
For the last ten years she has been director of the Division of Child and Maternal 
Health of the United States Children s Bureau We are proud that among her 
numerous memberships m medical societies she lists the Academy of Pediatrics and 
is chairman of the Committee on Child Health Delations Her outstanding scientific 
contributions have been chiefly on the subject of rickets, and her numerous carefully 
planned and controlled studies are familiar to all of us 

We are confident that the appointment of such an outstanding nnd respected 
pediatrician as Dr Eliot will do much toward bringing the work of the Children’s 
Bureau into a closer rapport with the medical profession as a whole than has ex 
isted in the past We can be certain that the health activities of the Children’s 
Bureau will bo carefully planned from the medical standpoint, and she can be as 
sured of our whole hearted cooperation 
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Original Communications 


THE INTRAVENOUS ADMINISTRATION OF FAT 


A Practical Therapeutic Procedure 


L Emmett Holt Tr., MD , Herbert C Tidwell, Ph D , and 
T F McNair Scott, M.D 
Baltimore, Md 


ALTHOUGH fat emulsions have been injected intrn\ enously into 
a' animals by a numbor of different investigators, two obstacles have 
prevented the sncccssfnl application of this procedure to man— the difB 
culty of obtaining an emulsion stable enough to resist sterilization and the 
danger of fat embolism. A few brave souls, to bo sure, have given small 
amounts of fat by this route. Bondi and Neumann 1 mado ultramicro 
scopic observations on the disappearance of injected fat particles from 
tho blood stream, and Saxl and Donath* used this procedure as a clinical 
test for the activity of the reticuloendothelial system, it being supposed 
that fat particles injected into the circulating blood were removed by 
the phagocytio cells During the Great IVar emulsified,* and even un 
emulsified, camphorated oil* was given intravenously, no dire conse- 
quences being recorded It is only in recent years, however, tha t a 
technic has been developed whereby large quantities of emulsified fat 
could safely bo administered. Credit for this achievement belongs to 
Yamakawa and his associates, who carried out a senes of experimental 
and clinical studies* m this field. Ther found that by using egg lecithin 
in sufficient quantities as an emulsifying agent it was possible to make 
emulsions that would resist sterilization by beat. By homogenization 
they produced emulsions in which praeticallv none of the particles ex 
ceeded 2 M m diameter, fine enough to pass without difficulty through 
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the lung capillaries * The practical difficulties which had stood m the 
way of intravenous fat therapy thus appeared to have been solved. 

It is clear that intravenous fat administration, if feasible, will have 
important therapeutic applications As a parenteral food it should be 
of value m medical or surgical conditions demanding rest for the gastro 
intestinal tract, it offers particular advantages m infants with nutri- 
tional disorders who cannot digest adequate quantities of food given by 
mouth and whose fat reserves are readily depleted. As a means of in- 
troducing calories, fat is more efficient than carbohydrate, and it may 
well be that it serves other more specific purposes as well Adequate 
proof of this last possibility has not been presented, but the observations 
of the Burrs 7 on essential fatty acids, of Helmholz 8 on the bactericidal 
action of ketogemc diets, of Hanger® and others on the effect of lipids in 
immune reactions, of Hansen 10 on the influence of particular lipids in 
eczema, and of Harrop 11 on the importance of certain lipids m adrenal 
insufficiency are certainly suggestive 


Various histologic and chemical studies have been made to ascertain 
the fate of fat introduced by vein As stated above, when the particles 
are too large, much of the fat is caught m the lungs, but when the emul- 
sion is sufficiently fine, the bulk of the fat is removed from the circula- 
tion by the liver , 12 smaller portions being recoverable from the other 
organs and fat depots, at the height of lipemia fat may even appear m 
the urine Although some observers 213 have found that fat particles 
accumulated m the phagocytic cells belonging to the rcticuloendothekal 
system, there is equally definite evidence 14 against tins, even after 
moderately large doses of fat the organs have been found to present no 
histologic peculiarities, fat particles being present only in the paren- 
chymal cells We ourselves, in collaboration with Dr G Lyman Duff, 
of the Department of Pathology, have made observations on six dogs 
given fat by vein, and we can confirm the finding that fat globules arc 
visible only m the parenchymal cells unless the dose of fat has been 
extreme Possibly the discrepancies m the literature are due to the use 
of different preparations 

The evidence m regard to the combustion of fat introduced by vein is 
not as complete as could be desired Observations m man are wanting f 
Murlin and Riche 13 followed the respiratory quotient m two dogs after 
intravenous fat administration, finding changes comparable to those ob- 
served by Murlin and Lusk 10 in dogs receiving fat by mouth On the other 
hand Nomura 17 working with rabbits was able to demonstrate the com- 
bustion of fat given bj vein only when the animal’s fat reserves had 


• it In a curious fact that fat particles 4 U In diameter tend to be caught In the 
lung capillaries’ although red blood cells of twice this diameter pass through without 

dlfficultj written we hat e had the opportunltj of seeing a paper bj H. Gor- 

e Z. Letlne (Am. J Dis Chad In press) presenting calorimetric data on 
whlfh wits that fat Introduced b, t eh, is prompt), burned 
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been depleted b) starvation Baba 37 was able to demonstrate a fall 
in the respiratory quotient after the intravenous administration of fat 
in depancreatized rabbits or those treated with thyroxin 

Two clinical studies of parenteral feeding with intravenous fat have 
been published Tamakawa’s emulsion was developed for patientB with 
peptic ulcer, and ho and Nomura 11 reported that scvoral hundred patients 
had been so treated with satisfactorv results, as much as 300 c c. bomg 
administered at one timo. Valledor, Casas, and Gomel del Rio 1 * reported 
a small senes of infants with marasmus, in whom intravenous fat injec 
tions caused most encouraging results. 

PERSONAL OBSERVATIONS 

"When our own studies were commenced, we were unfamdiar with the 
work of the Japanese investigators, but after trving various emulsifying 
agents* including soaps, bile salts and cholesterol, we reached the same 
conclusion as had Inmakawa — namclj, that lecithin was the most satis- 
factory agent available Moreover it seemed logical to use lecithin be 
causo of the work of Best and Hershev 30 which appeared at about that 
time, showing that lecithin and closely rclntcd substances would pre 
vent tho accumulation of fat in the liver of the depancreatized animal 
Wo havo prepared lecithin emulsions similar to that of Yomnkawn, ex 
eept in regard to the type of fat, which was varied, and we have also 
made some observations with tho Yomahawn emulsion itself f 

Tho Japoneso emulsion contains 6 9 per cent total lipids suspended in 
distilled water, a tnde less than lialf of tho lipid material is said to be 
egg lecithin, the remamdci being a mixture of butter and cod liver oil 
Our own emulaions contained from 7 to 7 5 per cent lipids About one 
third of this material consisted of fresh commercial egg lecitlun rectified 
with petroleum ether the remainder consisted of various fats olive 
oil cocoanut oil sov bean oil, butter or human body fat. We have 
avoided cod liver oil on theoretical grounds since there is evidence 31 that 
it contains certain long chain highlj unsaturnted fatt> acids that are not 
readily burned and tond to accumulate in the liver Our emulsions were 
homogenised at 4 000 pounds 1 pressure and were then sterilized by auto 
clavmg Most of the fat particles were less than 2 /i in diameter only 
a few being as large as 3 n. Tho emulsions were rendored isotonic just 
before uso by diluting with one tcntli their volume of ten times physio 
logic saline 

After convincing ourselves that the injection of such preparations wns 
attended by no risk we proceeded to make a comparison of the vanons 

Much of this work was done br Dr "Uarren 1L Cox, Jr who was associated with 
us at that time. 

tltarketed b> the pharmaceutical house of Pankyo hi Toklo under the name 
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fats mentioned as legal ds the late of disappeaiance fiom the blood 
stieam aftei nitiaveiious injection The injections Mere given to nor- 
mal infants following a tuelve-bom fast, observations on the blood fat* 
were made just befoie the injection and at regulai internals theieafter 
The quantity injected Mas aibitiaidy chosen os 1 gm of total lipid per 
kilogram of body weight 

Oui findings u’ere altogether negative as fai as the comparison of 
different fats was concerned The type of lipemic curve varied to some 
extent in different individuals but was independent of the type of fat 
given Ttpical curves are shown m Charts 1 and 2 This lesult might 
be mteipreted as showing that the fats studied were equally M r ell as- 
similated, a more probable explanation is that the late of removal from 



Chart 1 — Bab} C — s Quantltj 1 pm fat per kilogram Fasted before test 


the blood stieam is detei mined bv the lecithin coating of the particle 
We studied one dog aftei an injection of mineral oil emulsified with 
lecithin and obtained a cuive not appieciablv different from that ob- 
served Mitli emulsions of edible fats 

Although ue had not succeeded m demonstiatmg that one fat Mas 
more leadib assimilated than anothei nlien mtioduced nitrai enouslj 
our therapeutic observations have been made almost cxclusnelv with 
lecitlun emulsions of oln e oil This seemed to gn e more stable emulsions 
than most of the fats mc tiled, moieovci, oui balance studies” had shomi 
that this fat was exceptional!! veil absorbed fiom the intestine, and it 


Hnrvl fit were mpdc S) Mr K. J "VI\ era and Mia* E. G Mehols 
•Tlie determinations or blo^irt of Gorter and Grendel 3 The extraction wan 

using- a modlflcaUon of the mlcrc ^ f «^ n , plc? «[ r dried on fat-fret. Alter paper 

Th“*%^ h du C ^ 5 Jxt™ci an neutral fat and fee, cholesterol traces of choice ml esters 
but no phospholipid* 
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seemed possibles thnt other tissues might handle it more readily Mills 31 
found it particular!! bland when introduced subcufoneoush 

TUKRirtUTIC RESUITS 

Up to the present limo m lm\o used these tmulsions for purposes 
of parenteral feeding m sixteen infants with scicre nutritional dis- 
orders who reccncd from 2 to 7 injections apiece on successne days the 
dose was 1 gm of lipid per kilogram in all but a few instances in which 
twice that quantitr was gi\cn Oui e\piriiiicc lins thus not been verj 
oxtensno, and the present report must lie regarded ns a proliminon 
one Prom our data it is not possible to form an nncqunocal judgment 
ns to the vnluc of the treatment \ numlier of these cnscs wore hopeless 
from the start — tliei wen infants with tuberculous or piogenic memn 
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gitis, pentomtis or septicemia the fatal outcome which ensued can 
hurdh be held against the treatmenl In other instances c\cn though 
recovery took place, it cannot be credited to the treatment, for other 
therapeutic measures — fluids transfusions — were simultoneousl} given 
"Wo shall present a few case histones, however m which wo gained the 
impression that the treatment had been responsible for improvement 

Cast 1 — (H L. H No S-3 9 1 D ) Tills wns a full term baby birth weight un 
known who weighed 6Vt pounds (2 9o5 gm ) when two weeks old. He was grosslT 
underfed nnd lost weight st cuddy The bowel* alternated between constipation and 
rtarvntton diarrhea. * At no time wrb there anv evidence of infection. 

The patient wo* admitted to the hospital at the age of three and one half montlis 
weighing 4 pounds 12 ounces (2 170 gm-) he woe extremely emaciated and some- 
what dehydrated. The dehydration was controlled bv a single injection of mtm 
peritoneal saline A diet was given providing 125 cal on os per kilogram which 
was gmdaolly increased to 200 calories daring the first week Two transfusions were 
given daring this period and wore followed bv mild reactions. Except for the 
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initial gam following the saline infusion, the patient’s weight remained stationary 
during the first week and the first file days of the second week in the hospital, oven 
though he was receiving 200 calories per kilogram during this latter period 

Three fat injections were then given on successive days After the second one 
the weight began to rise abruptly A ueek later a second series of three injections 
on alternate days caused an accelerated gain of weight nt that time The patient 
continued to thrive, weighing 13 pounds, 4 ounces (6,135 gm ) at the age of src and 
a half months 



Chart 3 —Case 1 (A P ) 


Although, it seems likely that this patient would hate started to gam 
sooner or later regardless of the fat injections, it is nevertheless striking 
that the gam m weight was so muihcd and coincided so closely tvith the 
odmimstiation of fat 

The following two cases were infants snffcimg fxom extreme malnutri- 
tion caused lit diarrhea .associated with infection of the npper respiratory 
tract 

CiSE (H E H , Mo S52SC, Unit No 4H35 ) A twin, born on the obstetnc 
«emee of" the Johns Hopkins Hospital, progressed satisfactorily for one month but 
then be wan to refuse food, lost weight, and developed diarrhea Pharyngitis and 
otitis media were noted subsequentlv Subcutaneous saline was admin.stcred several 
times to overcome dchvdrnt.on The pvticnt contained to lose weight and became 
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extremely emaciated, the feature* being plnehed ttn<J fnt r a(1 * of the cheeks prnc 
tienlly absent Under the influence of daily fat injections and transfusions mnrked 
improvement took plaee, lending to oventual recovery 

It is t\orth\ of comment liorc that saline alcmc (given pnor to Scptcm 
ber 26) failed to cheek the loss of weight With the introduction of 
intravenous fnt (September 26 to 28) the weight increased, and there 
was improvement in the gonernl nppcnrnncc, despite a small peak in 
the temperature curtc The subsequent improvement (September 28 



Chart 1. — Cn*e „ (it L H, Twin B) 

onward) cannot be credited to the fat, for transfusions drainage of 
the middle ear, fall m temperature, and amelioration of the diarrhea 
doubtless contributed to this 

Case 8 — (EL I » H No 84.(81) A full term infant, weighing 8*4 pounds at 
birth (8 7G0 gnu) was admitted to the hospital at the age of two months haring lost 
2 pounds in weight There was a history of a nasal discharge, almost continuous 
since birth, and refusal of food lie had been giren standard feedings The patient 
was extremely malnourished and in addition to rhinitis there were rfties in the 
chest and a low grade fever 

For three weeks the patient improved the bronchitis cleared up though some nasal 
discharge persisted after a singio set back he seemed to be gaining weight. But on 
December S3 he developed a diarrhea with an exacerbation of the nasal discharge. 
Two days Inter there was evidence of dehydration, and parenteral saline was ad 
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ministered, the feedings were omitted for part of a day and then gradually m 
creased On December 27 the patient’s condition was cnticaL The nasal discharge 
was extreme It profuse, suggesting sinusitis, the diarrhea, which had abated with 
the reduction in food, reappeared promptly when this was increased to 70 calories 
per kilogram It was clear that a further period of therapeutic starvation would 
not be tolerated, for malnutrition was extreme, the fat pads of the cheeks had 
gone entirely It was decided to offer the patient 40 calones per kilogram by 
mouth and to supply 15 calories per kilogram each day in the form of intravenous 
fat Within forty eight hours there was a marked change for the better m the child ’s 
appearance, the fat pads became palpable in the cheeks, the stools likewise were im 
proved The fat injections were kept up for six days, until the oral feeding had 



been increased to 70 calories per kilogram Although the infection had not vet 
worn itself out, and the diarrhea returned fm a time when the calorics were increased 
to 100 per kilogram, a marked nnd permanent improvement followed this very shortly 

Although the mtrai enous fat supphc d ouh about one-third of the 
basal requirements here, we gained the impiession that it had exerted 
a fat orable influence It is possible of course that the improiement was 
due to an increased tolerance for food given bj mouth On the other 
hand when one consider that the state of the bowels was still abnormal 
and that the amonnt of food given b> mouth was still small, it is rather 
difficult to attribute the change in general appearance and the return 
of fat pads to the cheeks to oral food alone 
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If we scrutinize our clinical material foi poysiblo ill-effects from tlio 
treatment, several points come up for discussion On several occasions 
a slightl) subnormal temperature was noted following the injection, 
such temperatures arc by no means uncommon in tho tvpc of subject we 
were dealing with slid the phenomenon was not constant enough to 
convmco us that it was directlv related to the treatment On one occa 
sion a transient glycosurin followed an injection, here again wc doubt 
if the relation to the treatmuit was other than fortuitous. Four patients 
came to autopsy within forty -eight hours of a fat injection in all these 
instances there was adequate cause for the fatal termination and no on 
dence that the fat had plajed a part in it The capillaries of the lungs 
and of tho other organs showed no aggregations of fat, a fattj liver was, 
hoivoier, found m two of the four cases Tho occurrence of fatti livor 
m patients with nutritional disturbances due to infection is bv no means 
rare though an incidence of 60 per cont would hardlv bo expected 
Some doubt exists n» to the pathogenesis of this condition Often there 
is no other evideneo of liver pathology The prevailing now'* regards 
tho liver as suffering from a functional incapacity to utilize the fat which 
it removes from the blood fat therefore accumulates in the liter cells 
Probablj there arc instances in which the fat-consuming function of the 
liver is only slightly unpaired in wasting conditions when the fat re 
serves are depleted and tho blood fat diminished, such a liver might lx 
able to handle a subnormal load without exhibiting fatty infiltration 
whereas if the normal load were supplied nrtificmllv fat accumulation 
would promptly toko place If this be the case one would expect that 
in clinical conditions likely to be associated with liver damage, the in 
travenous administration of fat might bnng ont an unusually high 
percentage of fattr livers 

Certainly there is no point in giving fat by vein to n patient whose 
liver is incapablo of handling it the administration of fat must bo con 
fined to those individuals whose liver performs this function normally 
Up to the present timo no clinical test has been dev eloped to measure this 
function of the liver "We wish however, to call attention to the current 
report of Nachlas ,0 who Btudied the hpemic curve after intravenous fat 
administration in experimentally produced hepatic lesions and found 
that this appeared to be an index of liver damage It mav be that this 
test will prove valuable in selecting cases in which benefit is to he 
expected from the intravenous administration of fat 

SUMllABY 

1 It is possible to prepare fat emulsions that can gafelv be admin 
istered by vein 

I 

2 Our experience confirms that of others suggesting that these prep 
a rat ions are of value m parenteral feeding 

3 The possible limitations of their use ate discussed 
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PRFNATAL influence in rickfts 

I Fetal Rickets 


Ioiin Mott Rector M D 
Sain Francisco, Calif 


A NTENATAL factors probablv exert q considerable influence to\\*ard 
^ the rachitic tendency in the infant and may in some instances be of 
such magnitude aR to cause the development of rickets m the fetus 
in utero Maternal health and deficicnc\ of essential elements m the 
diet during gestation, frequency of pregnancies, and inadequate ex 
posure to sunlight are among the antenatal factors ninth appear to 
be important 


1 Maternal Health and the Diet During Gestation 
It is known primarily from experimental evidence, that parental 
nutrition is capable of exerting a definite influence on the occurrence 
of rickets m the offspring Grant and GoettBch 1 found that in rats the 
diet of the mother was au important factor m increasing or decrees 
ing the resistance of the \ouug rats to the effectfl of diets that had 
been depleted of antirachitic factor alone Grant* was also able to 
demonstrate that a lack of both vitamin D and minerals (calcium and 
phosphorus) m the diet of the mother rat produced rickets in the off 
spring which became manifest earlier and progressed faster than if 
the diet had been poor m the vitamin onh Somewhat similar find 
ings were noted by Bvfield and Daniels * To\ enul and Toi enid* made 
a further contribution to this subject when they were able to create 
in the puppies of gravid dogs fed on a diet low m both minerals and 
the antirachitic factor an early and se\ero nckets far more pro 
nonneed than m puppies from mothers on an adequate diet 

The significance of early craniotabes Rnd so-called ‘ congenital 
osteoporoBis of the skull in relation to their much disputed associa 
tion with rickets cannot be rewewed in detail but some investigations 
carried out by Abels and Karplus* appear pertinent These authors 
state that soft skulls ’ (thin, soft, easily compressible bones with 
wide-open Butures and large fontRnols) in newborn infants rest upon 
nutritional defects of the mother They feel that soft skulls” rep- 
resent prerachitic changes and find that these young infants manifest 
an increased tendency to develop rickets later Recent confirmation 
of this eomes from Tovernd* who not onh maintains that newborn 
infants with soft skulls are born almost exclusively of women with 
a distinct deficiency in either diet or health but also that ‘hard 
akulls ’ in contradistinction are bom largely of mothers whose diet 
and health has been adequate and normal 


From the Deportment of rediatrle*. Harvard Medical Bcliooh and the Infant* 1 azi-5 
Children • Hoapltnlx, Bo* ton. 
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The Toveruds 4 and others 7 have found that where maternal health 
and diet have been sufficiently poor, the infants show fringe, poorly 
calcified epiphyses although Hess and Wemstoek, 8 who previously en- 
countered such changes, feel that they are equivocal and not neces 
sarily pathognomonic of rickets The latter authors, after the roent- 
genologic examination of the epiphvses of 250 newborn infants con- 
cluded that although the incidence and seventv of rickets may be 
influenced by improving prenatal nutrition, the disease is mainly of 
postnatal origin ” While this statement is undoubtedly true, roent 
genologic changes occur as a relatively late manifestation of rickets, 
and early roentgenologic examination may fail to disclose the disease 

B Frequency of Pregnancy 

As far as could be ascertained, frequency of pregnancv in the mother 
has not been given due consideration as a possible antenatal factor in 
the development of rickets m the infant That this factor should have 
been neglected is surprising when one realizes the close correlation 
between osteomalacia and rickets and the effects that the advent of 
pregnancy brings in the former disorder Recent work, particularlv 
in China® 10 and India, 15 15 indicates that these two disorders are due 
to a single cause, i e , vitamin D deficiency Both shou the same rela- 
tion to season and sunlight, the same response to cod Iner oil and 
similar chemical changes in the blood of patients Histologicallv the 
bones of osteomalacia give the appearance of rickets as it might be 
expected to appear if involving the adult bone Miles and Peng 1 * 
have shown that osteomalacia is frequently precipitated by the gravid 
state and becomes more acute during the later months of pregnancv 
Not infrequently an initial appearance is delayed until paritv has be 
come multiple, and with each subsequent pregnancy the disease be- 
comes more severe According to Hess, 14 one observer has gone so 
far as to state that in the course of am normal pregnancy the bones 
undergo mild osteomalacic changes of subroentgenologic character, 
due to an abnormal intensification of the physiologic drain of inor- 
ganic salts, which takes place during gestation This work, adds 
Hess, has never been refuted or confirmed 

Hess and Matzner 16 found that while the inorganic phosphorus of 
the blood of pregnant women may be approximately normal, the cal- 
cium is reduced at term Toverud and Toierud 4 have demonstrated 
that women (on an average Norwegian diet) often show a negative 
calcium and phosphorus balance during gestation and, less frequently, 
during lactation They likewise have shown that the calcium content 
of breast milk mav become subnormal Even m the presence of an 
adequate diet during pregnancv, Jundell and Magnusson 16 believe 
that the administration of cod liver oil to the mother raises the inor 
game phosphorus content of umbilical cord blood Working on rats, 
Grant and Goettsch 1 determined that under ordmarv circumstances 
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rickets does not develop readily in the offspring of ell nourished 
rats when a partial lack of the antirachitic -vitamin is the only de- 
ficiency in the diet When these same rats on the Bame diet are forced 
into repeated pregnancies in the absence of sunshine the later litters 
exhibit a strong tendency to early and severe rickets A clinical ex 
ample of the effect of repeated pregnancies is well illustrated m a 
case of severe rickets reported bj Jungwirtli ,T In this instance the 
mother had undergone eight pregnancies in a short time, and while 
the first fivo siblings were quite normal, the last three all had rickets 
Each case was more se-vere than its predecessor A case recently 
studied in this clinic that will be reported in detail elsewhere repre 
sents another example The mother had five children in nmo years 
Three of them showed no e\ idences suggestne of rickets, but the two 
younger children both hod florid rickets, the last born showing exten 
sive involvement at the age of two montlis 

C Effect of Sunshine on Mother and Fetus 

That insufficient exposure of the mother to the actinic rajs of the 
sun may play a not inconsiderable part in the causation of early 
nckets is evidenced by an extensive survey conducted by Hutchison 
and Sha 1 * in India They learned that 25 per cent of the infants from 
well to-do mothers who practiced “purdah”* had definite signs of 
rickets, whereas only 5 per cent of the children from the lower caste 
Hindus had evidence of the disease The mothers of this latter group 
do not observe “purdah” and get an abundanoe of sunshine Further 
enlightenment is to be had from the Rtudies of Grant which have 
already been discussed 

FETAL OR CONGENITAL RICKETS 

Antenatal factors, while undoubtedly capable of exerting an influ 
ence toward a rachitic tendencj in the infant are rarely of sufficient 
magnitude to create nckets m utero The occurrence of the disorder 
in the unborn child was for many years not countenanced by many 
workers, who based their conclusions largely on the investigations of 
Schmorl 1# He concluded, because of failure to find histologio evi 
dence of nckets in an examination of o\er one hundred full term and 
prematurely bom infants coming to necropsy, that fetal nckets did 
not exist The senes of eases would appear rather small to justify 
such a conclusion. 

Occasional reports of congenital rickets have appeared Most of 
these reports have lacked the important essential of histologic cor 
roboration It was not until Maxwell began his investigations m 
China that fetal nckets was definitely established as an entity Sev 
eral years ago he and Miles* called attention to the incidence of 

A form of rtllffloiu aeduMon practical by ht*h ea«to Hindu and Mohammedan 
women. 
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osteomalacia m certain districts of China and showed that the diets 
of the mothers afflicted with this disease were deficient in calcium, 
phosphorus, and vitamin D In 1930 Maxwell and Turnbull 20 pre- 
sented evidence suggests e of the existence of fetal rickets m infants 
born of osteomalacic motheis Tyyo eases were cited in one of these 
the eyidence was afforded only hj roentgenogram, while in the other 
the badly preserved condition of the bones detracted to some extent 
from the value of the material presented 

In 1932 Maxwell and his coworkers 10 established bey end am doubt 
that rickets does occur m utero A detailed report was presented of 
a Chinese woman aged thirty -eight years, v ho had been on a starva- 
tion diet (consisting of tv o daily meals and containing no meat or 
animal fat) for three years and had suffered from the pains of osteo- 
malacia for two i ears At the time of deln on she had a hypocalcemia 
(7 38 milligrams per cent), and the infant weighing 2,835 gm , showed 
a marked rosary and Hainson’s grooies Radiogiams of the infant 
disclosed raclutic-like changes of the long bones that were later veri- 
fied by histologic examination 

As Turnbull points out, there is no histologic distinction between 
osteomalacia and lickets, but ve do not definitely know that the two 
conditions are identical Thus, “if osteomalacia differs causally fiom 
rickets, then these infants are the osteomalacic offspring of osteo 
malacic mothers ” 

REPORT OF AX yDDITION AK C\SE OF FETA I RICKETS 

While osteomalacia is encountered fiequenth m China and India 
and is common in certain parts of Central Euiope, it is seldom recog- 
nized in America As a consequence one would hardly expect to see 
congenital rickets in tins countiv Xev ei theless an additional ease, 
the fourth to be reported and the ‘•econd pioyed case, has been en- 
counteied m Massachusetts 

Babv C, T yvhite female infant two dnvs of age, was admitted to (lie hospital 
becanse of bleeding from the nose and mouth 

The mother, thirty two years old, had been in an extremely poor nutritional 
state tliroughout pregnancy She had been yonuting severely for weeks and had 
been able to retmn little food Daring the latter months of pregnane) she suffered 
from hypertension and nt the tune of delivery Ind nlbuminunn and marked secondary 
anemia 

The baby vras delivered at full term by podalic version and breach extraction 
The immediate postnatal condition of the infant was good, and the birth weight was 
said to have been, about 7 pounds and S ounces Approximately eight hours after 
birth, however, spontaneous bleeding from the nose and mouth occurred On the 
following dav an attending physician administered 25 c.e of whole blood mtra 
muscularlv without effect The condition of the infant became progressively wors^, 
repeated hematemesis took place, respiratory irregularity dc\ eloped, and death oc 
curred on the second day of life 

Radiograms of the costochondral junctions disclosed a marked dare and irregular 
metaphyseal cupping 
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Abstract of Autopsy Protocol 

Necropsy wan performed four hour* postmortem The body was that of a well 
nourished and developed white female infant whose general appearance was not 
unusual except for a marked rosary of rachitic type There was gross hemorrhage 
Into the scalp alimentary tract, and into the retroperitoneal tissue of the right iliac 



Pic- 1 — Photograph of split sections of thr^o ribs showing the costochondral June 
tures. Note tha irregularity of the metaphyseal lines, overproduction of cart 11 ace, nnd 
distortion and swcllinc of the oonstochomlral Junctions. 



Fir i . — Photomlcrocraph of section of rib showinff an are* in the region of the 
mstaphyse-epiphyseol Junction. Note overgrowth and dleons&nisatlon of columns of 
cartuare, eridencas of Lack of normal caxmarc, invasion and bone formation, excess 
osteoid tissue, and irregularity 0 f metaphyseal line. (Hematoxylin and eosin, XBO.) 

region. In addition, there wero petechial hemorrhages in the thymus, heart, lungs 
and bladder, with congestion of the spleen, liver kidneys, adrenals, and brain. 

The most interesting findings were those in the hones Gross inspection r area led 
a marked thickening of the costochondral junctions (Fig I) The primary rcme of 
ossification was slightly Irregular and moderately thickened. The periosteum and 
perichondrium were not remarkable, and there was no subperiosteal hemorrhage. A 
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striking feature was tbe marked pallor nud dcnsiti of tlie trabecular bone, par 
ticularly m the vertebrae 

Eight sections of bone acre made, four of costochondral junction and four of 
vertebrae Microscopic examination of the latter showed well developed trabecular 
bone containing tbe usual islands of cartilage The interstices were veil filled with 
active hematopoietic cells, and there was a narrow, regular osteochondral junction 
Histologic sections of the costochondral junction, howover, showed a marked deviation 
from normal, pnncipallv due to a much thickened, widened, and very collulnr 
preparatorv zone of cartilage (Fig 2) The junction between bone and cartilage 
was irregularly convex toward the diaplnsis The cartilage shoved no evidence of 
preliminarv calcification and had been irregnlarh minded bj both marrow and 
porichondrial vessols There were small amounts of osteoid tissue Tbe bone 
spicules were tlun but numerous and calcified Many giant cells were seen on the 
periosteal Btirface of the cortical bone on tbe inner aspect of the nbs These were 
less numerons on the surface of fho spicules Osteoblasts were abundant, and there 
vns a moderate amount of active marrow 

Anatomical diagnosis hemorrhagic disease of newborn, fetal rickets 


SUM MARI 

A leview of the hteratuie on pienatal influence in tickets indicates 
that maternal health and diet are outstanding etiologic factors and that 
frequent piegnancies and lack of exposure to sunshine may be con- 
tributory faetois which exert an influence on the development of rickets 
in the \ers joung infant 

A case of fetal rickets established bv roentgenograms of the bones and 
continued by histologic examination is reported The rachitic proce&s 
in the infant was appaiently due to seveie malnutrition in the mother 

I am indebted to Dr Sidncj Farber, of the Department of Pathology of the 
Hnmrd Medical School, for the study of the pathologic material 
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PRENATAL INFLUENCE IN RICKETS 

IT Early Postnatal Rickets a>.d Florid Riokkts 
With MmvnrLE Fractures 

Tohn Mott Rector MD 
San Francisco Calip 

I N A previous paper attention whs directed to antenatal influence lit 
rickets and to the occurrence of fetal rickets Some of tho impor 
tant prenatal factors were discussed and a case of fetal rickets was 
reported 1 

The purpose of this ntuch is to ascertain the effect of maternal 
influence on the de\elopment of certain other forms of rickets in the 
infant The studv is based npon a surtet of 400 cases of actne rickets 

A EARLA POSTNATAL RICKETS IN TUE INFANT BORV AT TERM 

Investigators have rather uniformly agreed that rickets is a rantv 

under three months of age and jet the literature Melds little as to 

the actual incidence in thiR age group Iless* states that rickets be 

gins about the tlurd month and ends about the eighteenth month 

Holt and McIntosh* mention the period from the fourth to the eight 

eentli month and go on to sat that the disease is rare before the 

third month and after the Becond jear Schmorl 4 m 1909 conducted 

a pathologic studv on 305 cases of rickets examined at autopsy and 

found histologic evidence of the disease m twenty infants under three 

months of age an incidence of 5 5 per cent Four of the patients were 

two months old and the others \\ ere all between t\\ o and three montlis 

old It is well known that premature infants and twins are susceptible 

to early and severe rickets Ylppo 8 has observed rickets m a pre 

mature infant at the age of six weeks The youngest patient uitli 

rickets described in this countn was an infant thirty four days old, 

reported br Dunham " and while this baby was allegedly born pre 

maturely its birth weight was 3,260 gm 

Rickets in the Infant Born at Term — In an attempt to determine the 

actual incidence of early rickets and to nn estigate possible etiologic 

factors of significance 400 cases of rickets seen in this dime over a 

period of the past nine jears hate been reviewed All of these were 

in an actne phase of the disease, and in each instance clinical diag 

nosis was corroborated bt roentgenograpluc examination and chemi 

EYom the I>epartmont of Pediatrics, Harvard Medical School and the Infanta nnd 
Children » Hospitals Boston, Mas 
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cal analysis of the blood Only patients uitli abnormally low phos- 
phoius have been included m this suney 

In this series of 400 it v as found that thirtj -tv o cases, or 8 per cent, 
vere aged three months or younger Of these, the v oungest was a 
full-tei m infant of thn tv-five days Fourteen of the thirty-tv o were 
undei two months of age, and eighteen infants were from two to three 
months old 

When one considers the generally accepted rarity of rickets m the 
first three months of life, it is suipnsing to find that 8 per cent of the 
cases of rickets developed m this age group Exactly half of the in- 
fants were the result either of premature birth oi of twin pregnanej' 
The other sixteen infants were all bom at full term 

Thus among 400 cases of rickets 4 per cent (sixteen cases) occurred 
m full-term infants under three months of age Among these, 1 75 
per cent were less than two months old, and 2 25 per cent were m their 
second oi thud month of life None of the sixteen had a birth weight 
of less than 6 pounds and 12 ounces, which is well above the figure 
arbitrarily accepted as one of the indices of prematuuty The aver- 
age weight at birth was 7 pounds 

Comment — With only three exceptions this group of full-term in- 
fants presented on admission an excellent state of nutrition and had 
shown consistent gams in weight since birth Most of them appeared 
healthy and hospitalization was usually requested because of mild 
respirators infection or convulsions from an associated tetany The 
association of tetanv with rickets in these very young infants is worthy 
of note A recent analysis by Guild' of 293 cases of tetany from the 
Harriet Lane Home disclosed an incidence of 7% per cent in patients 
undei three months Since infantile tetanj almost always develops 
on the basis of a previous rickets, the close parallelism between this 
figure and the 8 per cent incidence of rickets found m this series for 
the same age group is of interest The 3 oungest case of tetanj' in the 
recent literature was leported in a nine dav-old infant by Small 
It is known that “loentgenologic rickets’' indicates a fairh ad 
vancecl stage of the disease, for in 1928 Wimberger® demonstrated that 
the internal between the first histologic rachitic change and the first 
radiographic change is “certamh as long as several weeks ” When 
one recalls that almost half of this full-term group shoved loentgen- 
ologic evidence of the disease prior to the second month, it at once 
becomes evident that in them the disorder must have hod its incipienev 
m the verv earh weeks after birth 

Turning to an anahsis of possible contributors factors to the de- 
velopment of such an earls rickets it is seen that prenatal influence 
mav be of importance (Table I) An investigation of maternal health 
and diet during pregnanev was not quite ns satisfneton as might be 
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desired because relevant data could be accumulated in only seven of 
the sixteen eases In these howevei, the lesults were striking Onlv 
two of the mothers had been healthy and had leceived an adequate 
diet Fne of the women had a laehitogenic diet, poor health, or both 
Their diets consisted largely of fruits and vegetables with no meat, 
no milk, and no eggs Impanment of health Mas so extreme that 
confinement indoors had lesulted, in at least three cases there was 
practieallv no exposure to sunlight during the lattei months of preg 
nancy Frequent piegnancies were a piominent feature in the ma- 
ternal background Seventv-five per cent of these motheis had five 
or more childien m nearly as manv jears Thev were Momen who 
nursed their young, usuallv foi a piolonged penod Thus it maj be 
seen that m almost every case theie was at least one, and often a 
combination of maternal factors, which might influence the growth 
and development of the infant Each of these, factors poor health 
deficient diets, frequent pregnancies, absence of exposure to sunshine 
and prolonged lactation, mav exert an influence on the infant to lin 
pair bodily nutrition alter metabolism, and particular)! to create a 
depletion of maternal and fetal calcium and phosphorus 

Consideration of postnatal factors v ields little information w lth re 
spect to the causation of early liekets Nationality sex, season, and 
infection were not contributory The onh points seemingly wortliv 
of note weie moderately rapid w eight gams and an absence of cod 
lrver oil from most of the infant dietaries An actnelv growing in- 
fant, who is not given cod liver oil or a substitute, will usuallj show 
some degree of rachitic change eventuallv unless theie is frequent 
exposure to sunshine It is to be recalled, however, that 75 per cent 
(twelve cases) of the babies undei consideiation were bieast fed Tn 
view of the relative infiequeiicy of rickets in the breast-fed infant, it 
seems likely that the development of earlv postnatal iickets was de 
pendent largelv upon nutiitional defects in the mothei In the light 
of present knowledge the mechanism of this lelationship cannot be 
definitely stated although it mav well be much the same as that which 
probably obtains in the preniatiue infant The latter has a deficicncv 
of stored calcium and phosphorus, due presumablv to an immature 
maturation incident to an eailv termination of intrautei me life The 
full-term infant bom of a mother mipov ei lshed mitntionallv also has 
a lack of stored culcium and phosphorus, but this occurs as a result 
of impaired metabolism on the part of the mothei Several jears ago 
Hess and Matzuei' 0 decided that the percentage of inorganic phos- 
phorus and calcium in the circulating blood ot the newborn bore no 
relationship to the occurrence of rickets during the first ve.ir, but 
some recent work bv Tovemd and Toverud 1 ’ mav be of significance 
"Working on voting puppies bom of dogs placed on rachitogenic dots, 
thev were able to produce an earJj and extensive rickets far more 
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pronounced than m control puppies born from nutritionally Hound 
mothers 'While these puppies at birth rcyenled no histologic or roent 
genologic evidence of nckcts, a chemical analysis of the bones dis 
closed a distinct louonng in the calcium and phosphorus content 
throughout the skeleton 

In the series of cases reported tile nutritional defects of the maternal 
organism were not of sufficient magnitude to produce an actual nckets 
in tho infant prior to birth Instead a moderately defective nutri 
tional state possibly induced a ‘congenital tendency” which was 
elaborated primarily through an impaired mineralization of fetal bone 
Changes incident to the great growth stimulus cause, following birth 
an increased depletion of calcium and phosphorus and the ‘congomtal 
tendency ” becomes tho actual disease i 

B SEVERE IYKAN'TII.E RICKETS WITH MULTIPLE FRACTURES 

Cases of rickets are encountered which manifest an extremeh sec ere 
form of the disease with marked osteoporosis that results in spontane 
ous multiple fractures Excluding such factors as race and possibly 
an increased disposition to rickets sometimes in evidence throughout 
certain families, one is usually at a loss to explain these types of the 
disease A review of the literature shows a surprising dearth of ma 
tenal on the subject The association of fractures with rachitic bone 
changes has been reported in tins country by Dunham,* Hess,* and 
Park and Howland ” The last named authors describe a series of 
negro children with advanced nokets and severe thoracic deformities , 
some of these patients showed multiple fractures of the extremities 
Cases have beeu recorded elsewhere by Lerebonllet and Cliabun 11 
Sterner , 11 and Jungwirth 11 Apparently as age increases tho incidence 
of fractures becomes higher In the late Tickets (rachitis tarda) of 
childhood and the osteomalacia of puberty and pregnancy fractures 
become very common Hutchison and Stapleton 1 ' have reported a 
number of caBes of this type from India The onli case of a rnchitio 
patient with fractures under three months of age that could be found 
was Dunham's case of nckets m an infant thirty four days old This 
baby had multiple fractures of the ribs 

CAKE REPORT 

A case of flagrant nckets that showed multiple fractures at the age 
of two months was recently studied m this clinic The case is thought 
to be sufficiently unusual to warrant a report in some detail because 
of the extreme ranty of multiple fractures at this age and because of 
the possible influence of maternal factors on the development of tho 
disease / 
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G M , a four month old female infant from a poor Italian family, entered the 
hospital on Sept 12, 1933, with n complaint of “failure to gain ’’ The mother was 
twenty five years old, she had been married for nine years, and this was the fifth 
child Her health had been poor for seieral years, and with the onset of tliiB 
pregnancy it became much worse There was a constant nansea present, throughout 
pregnancy she ate little except cooked yegetables, occasional small amounts of raw 
fruits (oranges and apples) and soup Meats, nnlk, and eggs were entirely ex 
eluded from this self imposed diet A vaginal discharge had been present for some 
months and during the height of pregnancy she developed severe pains in her legs 
and joints diagnosed ns “gonorrheal arthritis ” These became of such seventy 
that dunng the latter months of confinement she wns unable to descend stairs and 
was forced to remain in a room that received little sunlight. Weakness was an out 
standing feature Severe dental caries developed Following a full term, difficult 
delivery, tliero was considerable spontaneous improvement of her pnm, and suIjsl 
quent ultraviolet irradiation created a prompt remission The family histon was 
of further interest Three of the four siblings were m good health, but the youngest, 
aged two tears, showed eudenee of an adianecd rickets with a large square head, 
prominent frontal bosses, rachitic rosary, extensile bowing of the legs, and epiphyseal 
enlargement. 


The patient weighed C pounds and 4 ounces at birth, and her immediate post 
natal condition wns good She vas plnced on a modification containing dextnmaltose, 
milk, and water This was taken with avidity, and, while the infant seemed in good 
condition, she was unable to gain consistently Orange juice wns begun at one 
month and administered thereafter in adequate amounts During the ensuing weeks 
the infant continued in uneventful fashion until she was two months old At this 
timo the mother detected a swelbng of the “front of tlio left shin bono ” This 
was onh slightly tender, seemed quite hard, and m no yvay curtailed the baby’B 
activities A few days later there occurred n single generalized convulsion. Cod 
liyer oil wns then begun in daily tenspoon amounts but after one month it wns dis 
continued because of occasional attacks of diarrhea The bnbv still shoyved no 
tendency to gam, and finally it the age of four months she wns brought to the 
hospital for iny estigntion 

On admission, examination disclosed an underdeveloped nnd markedly under 
nourished, hypertonic female infant who weighed 7 ponnds and 5 ounces She ap 
peared chronically ill, color was an ashen pallor, and skin turgor was poor The 
head wns of square configuration with prominence of supraorbital bosses There 
was no demonstrable cramotnbes A rosary of rachitic type wns present, and a 
beginning Harrison’s groove was detectable The abdomen wns quite protuberant 
and the splenic edge could be palpated 2 cm below the costal margin Epiphyseal 
enlargement wns not evident, but over the anterolateral aspect of the left tibia a 
rather diffuse svrelling could readily be seen This was hard m consistency, seemed 
to be contiguous with the bone, nnd was not tender to manipulation There was 
frequent spontaneous movement of all extremities without apparent discomfort 

An anemia of hypochromic type was found, serum calcium content wns 7 7 mg 
per 100 c c ,* nnd the inorganic phosphorus wns 4 5 mg per cent 1 A plasma plios 
phatase content of 1 3 units per cubic centimeter^ yvns radicatiy e of advanced 
active rickets « Other data, including serum protein, nonprotem nitrogen, and 
renal function tests, wero within normal bmits Mantonx tubercubn tests, run up 


•Calcium determination by method of Fiske — normal range during first year from 
9 to 12mg per cent 

t Phosphorus determination by method of Fiske and Subbarow normal range 
during first j ear from 4 5 to 5 6 mg per cent. 

iPhosphatase determination by method of Knj — normal range for infants under 
one year from 0 10 to 0 27 units per cubic centimeter 



KEOTOH EARI \ IHlSTNATAf RICKETS 173 

to 100 mg of old tuberculin, produced no reaction* Tho Wassermann Hinton, and 
Kahn reaction* on both parent! and baby were negative. 

Roentgenogram* (Sept. 13, 1033) allowed multiple fractures including tbo left 
elaviole the seventh loft rib anteriorly, the loft radius, left ulna and the right 
radius. There wero also two fractures of tho loft tibia and two of tho left fibula. 
These were all surrounded by a moderate amount of callus formation. There was an 
extreme degree of generalised osteoporosis and the metaphyseal margins were irregu 
lnr and defectively calcified (Fig 1) 

The infant was immediately placed on a vigorous antirachitic regimen consisting 
of liberal amounts of a halibnt liver oil preparation fortified with rioatcroL Ultra 
violet irradiation was given Reexamination of tbo long bones two weeks after 
entry (Sept 20 1933) showed definite improvement characterised by an increase in 
the amount and density of tho cnllus around the fractures Likewise the osteoid at 
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Fir- 1 —A film of the lower extremities taken 8epL II 19SJ Note the generalised 
osteoporosis, the Irregular metaphyseal margins and multiple fractures. There are 
two fractures of the left tibia and two of the left llbula. 


Fir. * — Roentgenogram at time of discharge, Nov 14 1913 Tbia U lust rate* com- 
plete healing of the Infractions In rood position with no remaining evidence of pre- 
vwos existence. Calcification has become almost normal, but slight rachitic changes 
are still extant. 


the ends of the long bones showed increased calcification. Seram calcium at this 
time had risen to 12.4 rag per cent and phosphorus to 5 9 mg Another film taken 
two weeks later (Oct. 11, 1033) disclosed well cflleified metaphysci and nil of the 
fractures almost united Six weeks after admission the fractures were well healed, 
and tho only evidence of their previous existence was a small amount of unresolved 
callus in the left tibia. Upon discharge two months after entry (Nov 16 1033) 
the radiograph demonstrated complete effaement of all fracture lines although 
there were some slight ra chi tie changes still present (Fig 2) Scram calcium was 
then 10 mg per 100 e^:., and phosphorus, 5 7 A plasma phosphatase of 0 51 units 
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per cubic centimeter was further evidence that healing was as yet not complete 
Throughout her stay there was marked general improvement and a weight gain of 
almost five pounds in two months 

That osteomalacia was present m the mother during the latter 
months of hei pregnancy seems probable A rachitogenie diet, fre- 
quent pregnancies, poor health, and an insufficient exposure to sun- 
shine are all etiologic factois to the development of this disorder The 
disease is further suggested by the extreme weakness and severe joint 
pain, which are outstanding symptoms of osteomalacia At the time 
she was seen, however, this diagnosis could not be confirmed A radio- 
graph of her extiemities taken six months postpartum (Nov 16, 1933) 
showed nothing of note although this is not surprising m view of the 
fact that her diet since delnery had been normal She had also re- 
ceived oi er a month of intensive ultiamolet light therapy, which 
would contribute to furthei healing A request for calcium and phos 
phorus determination on the mother was lefused 

This case, m several respects, resembles the one reported by Dun- 
ham The mother of that baby had undergone seien pregnancies, had 
been exposed to leiy little sunlight, and her diet had been very de- 
ficient During the latter months of piegnaney weakness and pam m 
the legs developed X-rays disclosed considerable rarefaction of the 
bones, it was likely that she had osteomalacia 

A SURVET OF 400 CASES OF ACTIVE RICKETS WITH AH ANALYSIS OF 
CASES WITH FRACTURES 

Of the four hundred cases of rickets surveyed by the author, frac- 
tures occurred in fourteen instances, an incidence of 3 5 per cent 
Nine of the patients who developed fractures were full-term infants 
and the remainder weie either prematuie infants or twins 

The age incidence in this group closely followed that usually seen 
m rickets, with an average range of from six to fifteen months The 
j oungest was two months old, and the oldest, twenty six months Only 
two cases weie found in infants under three months of age 

The patients with seieie rickets associated with fractures entered 
the hospital with a chief complaint of “failure to gam” or “cough ’’ 
Almost without exception they piesented extreme degrees of malnutri- 
tion and underdevelopment Severe respiratory infections were fre- 
quent, and the mortality m the group was 29 per cent, death occur 
ung fiom bronchopneumonia 


COMMENT 

The etiologic factoi in the causation of severe rickets with fractures 
cannot be definitely stated Postnatal factors did not seem to be out- 
standing (Table II) Sex, season, and nationality were hardly 
worthy of connotation Five of the fourteen infants were breast fed , 
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the others all had adequate artificial foimulas with but three excep 
tions Forty -three pei cent of these babies received cod hvei oil or 
a substitute in amounts ordinarily sufficient to prevent rickets In- 
fection w as a prominent featuie in the majority of eases but may have 
been the result rather than a predisposing cause of the development 
of rickets 

Accurate maternal history could be obtained in eleven of the four- 
teen cases Fiftj-five per cent, or si\ cases, had a lnstorv of five 01 
more pregnancies in rapid succession Data concernmg the mother’s 
health and dietaiy were ascertained m eight instances Only one 
mother was definitely known to have had both an adequate diet and 
good health In this case the infant was boin piematurely and was 
a twin so that the florid rickets and multiple fractuies seen in this 
baby are more leadilj understood Four mothers had very poor 
health and diets that weie definitely deficient, while m three others 
health was impaiied but no details of the diets could be elicited In 
two cases in which the maternal health and diet, were exceptionally 
bad, the infants, in addition to multiple fractures, had thoracic and 
spinal deformities These cases vveie somewhat similar to those re- 
ported by Park and Howland 12 Giant 18 descnbes cases m voung rats 
born of mothers with particularly defective diets, who developed ex- 
tensive osteoporosis, multiple fractuies, thoracic deformities, and 
kyphosis 

Calcium and phosphorus deteimmations in these cases with multiple 
fractures differed m no essentials from the figiues obtained in usual 
cases of rickets By roentgenogram all cases showed metaphyseal ir- 
regularity and cupping, but the outstanding featuie in each case was 
a generalized osteoporosis of extieme degiee This cliaiactenstic is 
of Intel est in legard to an observation made by Toverud and Toverad 11 
They had placed pregnant, rats on a diet markedly deficient m calcium, 
but otherwise adequate, and found that, the young of these mothers 
showed an extensive osteoporosis with multiple fractuies but lelatively 
little actual rachitic change m the metaphyses One cannot postulate 
that the same mechanism pi evaded in these mfants with multiple 
fractures However, there were antenatal factors present in a large 
number which were capable of exerting an influence on fetal metabo- 
lism It would be most intei esting if one could know the age at which 
rickets first developed in these babies who subsequently progressed 
to the stage of multiple fractures It seems likely that a considerable 
portion would have shown rickets in the eaily months of life 


summary 

A review of liteiatiue on early postnatal rickets and rickets with 
multiple fractuies, together with a suivey of 400 cases of active nckets 
and the determination of the incidence of earlj rickets and of nckets 
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with multiple fractures, permits an analysis of possible factors con 
tnbutory to tlie de\ clopment of these two forms of the disease 
It is suggested that early postnatal rickets and florid rickets with 
multiple fractures may result from an insufficiency of stored skeletal 
calcium at the tune of birth incident to nutritiounl and metabolic 
defects on the part of the maternal organism 
A case of early infantile rickets \\ ltli multiple fractures is reported 
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A RARE AND PECULIAR FORM OF ACUTE INTERSTITIAL 

PNEUMONIA 

Report of Eight Cases 

Myer Solis-Cohen, MD 
Philadelphia, Pa 

A a, 'd peculiar form of acute interstitial pneumonia was 

discoi ered at autopsy m eight infants and children treated m 
the Jewish and Mount Sinai Hospitals timing 1931 and 1932 Four of 
the cases were on the wntei ’s service at the Jewish Hospital, two were 
on his service at the Mount Sinai Hospital, and two were on the service 
of Di Hai it Lovenberg at the Mount Smai Hospital 

CASE REPORTS 

Case 1 — J L , a five month old colored male infant, was admitted to the Jewish 
Hospital on Feb 20, 1931, with dyspnea and grunting expiration which had de 
veloped the dav previous, with a slight cough of several days' duration, and with 
fretfulness that had existed for a week 

The family history and the past medical history were negative 

The baby appeared very sick The temperature was 103° F , the pulse was un 
perceptible, and tlio respirations were about 80 and very shallow Some cyanosis 
and playing of the alae nasi were present There was no nuchial rigidity and no 
Kermg 's sign The lungs showed some impairment at the apices The breath sounds 
were harsh and rough throughout, but there were no rfiles The abdomen was 
sbghtly distended A diagnosis of bilateral bronchopneumonia was made A mustard 
plaster was applied over the whole chest. The child was given a colonic irrigation 
of a 5 per cent solution of sodium bicarbonate Whisky, potassium citrate, and 
aromatic spirits of ammonia were administered bv mouth Two and three-quarters 
hours after admission the baby died 

The autopsy was performed by Dr S Devine, the surgical pathologist to the 
hospital, who made a diagnosis of bronchopneumonia, septicemia, and cloudy swelling 
of the liver and kidneys 

There was no effusion in eithor pleural cavity The parietal pleura was studdod 
with small pinpoint peteehiae The lungs presented numerous circumscribed areas 
of consolidation, sharply outlined and of increased consistency, sinking on being 
immersed m water Very little pus could be expressed from the areas involved 
The tracheobronchial glands were not enlarged 

The histologic examination was made by Dr B A. Gouley, the hospital path 
ologist The lungs showed nonsuppurative pneumonitis. There was marked en 
gorgement of the capillaries and infiltration of epithelioid cells throughout The 
pleura was thickened by hemorrhage and edema. The alveoli contained fibrin and 
desquamated epithekum cells but no polymorphonuclear exudate. In many places 
they were empty Associated with the interstitial thickening there was a certain 
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degree of eoUnpeo, more marked in some fields than in others The bronchi seen 
showed no definite pathology This acute nonsuppurative interstitial pneumonitis 
was identical with that seen in rbcumntie fever Small foci of necrosis occupied 
tho interstitial infiltration. 

Culture of the heart ■ blood showed a short oliain, gram positive dlplocoecus and 
gram negative diploeoecl ( B toll) It wtls jmpossiblo to isolato the organ isms. 

Cask 2. — E. J a four month-old negro girl, was admitted to the Jewish Hospital 
on ApT 8 1982 The baby had had a cold for n week with running nose and 
congh On the day preceding admission the mother noticed tho child was having 
difficulty in breathing and brought her to the accident word where tentative ding 
noses were made of (1) enlarged thymus (2) laryngeal diphtheria, (8) forolgn 
body In the air passages, or (4) edema of the larynx secondary to upper respiratory 
infection. After roentgen ray treatment over the thymus gland breathing became 
easier X ray examination failed to reveal a foreign body but disclosed a small 
consolidation of tho right lung Tlic trachea and larynx oppenred clear and not 
displaced Throat smear showed diphtheroids, and throat culture showed Sfnphiylo- 
coocsti aureut 

The child was sent home but did not improve and next day was admitted to the 
ward. 

The child seemed very ill nnd had laryngeal stridor The laryngologist and 
bronehoscoplst at first regarded tho ease as ono of laryngeal stridor but later decided 
against s definite laryngeal obstruction regarding the dyspnea as due to the pul 
monary condition. The faco and Ups were extremely cyanotic and oahy in color 
There was no nneheal rigidity The heart sounds were very rapid but of good 
quality There was no murmur Tlio lungs showed evideneo of slight consolidation 
posteriorly below the angle of the right scapula Tho abdomen was moderately 
distended but not rigid There was a slight urabUienl hernia. No organs or mosses 
were palpable. There was no eruption. 

Throat smears on April 9 and 11 were negative for diphtheria bacilli Throat 
culture on April 9 showed 8tapkylococcu* aurmn Nasal eulture on April U was 
negative for diphtheria bacilli and contained Sfaphi/Ioeoocw crurruj and BaciQut 
proiexu 

Tho baby was placed in an oxygen tent with hor head hrperext ended in which 
position the breathed more easily An intraperitoneal injection of SOO c.e. of 
Hartmann s solution, hypodermoclysis of 500 c-c. of normal saline solution with 
GO c.e. of a 50 per cent solution of glucose and an asafotlda enema were given. A 
rectal tnbo was inserted. The temperature, which was 101.8 F on admission 
dropped to 101 and then roso steadily to 105.8 Eight hours after admission 
cyanosis and laryngeal stridor were no longer present, and two nnd a half hours Inter 
tho baby died. 

The nutopsv and histologic examination were made by Dr B A. Gouley who 
made a diagnosis of lobar interstitial nnd alveolar pneumonia. In the right upper 
lobe a firm greyish red pneumonic consolidation, the size of a 10-cent piece, was 
found occupying the lower half of the lobe A similar but smaller lesion was found 
in the adjacent portion of the lower lobe nnd in tho periphery of the left npper 
lobe- 

Seetion of the long showed the same type of very densely cellular lobar pneu 
monla that had been noted in other babies the preceding winter The cellular in 
filtration was heavy, but in addition a much greater percentage of polymorphonu 
dear cells in the alveolar exudate tha n in the other cases was noted. Curiously 
mojt of the polymorphonuclear cells were broken up A few alveoli contained 
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chiefly fibrin and red blood cells, and in some fields the interstitial involvement, 
and the lanety of cells— endothelinl, epithelioid, and polymorphonuclear—' was stnk' 
mg 

Postmortem smears of the lung showed many pneumococci, some pns cells, and 
no tubercle bacilli 

Case 3 — M J , a negro girl, seven months old, wns admitted to the Jewish 
Hospital on Apr 22, 1932 

Tlio family and past medical histories were negative 

The child had lmd a cold for three weeks and had been grunting most of the 
time 

The child appeared acutely ill and very toxic She had a square head and a 
patent anterior fontanel, the sutures were not all closed The respirations were 
very shallow and rapid, with grunting expiration There was no movement of the 
alae nasi Retraction of tho interspaces and of the epigastrium was observed during 
inspiration A rachitic rosary was present, and the wrists and ankles were en 
larged The heart was enlarged above and to the left There was dullness on the 
right side anteriorly below the second rib, in the axilla below the third nb, and 
posteriorly above the third rib On the left there was slight dullness over the 
whole chest anteriorly, marked dullness over tho whole chest posteriorly, and slight 
dullness above the fifth rib m the axilla Breath sounds were exaggerated on the 
right posteriorly, and there was slight bronchial breathing on tho left posteriorly 
with crepitant rfiles at tho base The tonsils, pharynx, nnd both eardrums were 
slightly injected 

The hemoglobin was 40 per cent, and the red blood cell count wns 3,150,000 with 
slight achromia, slight anisocj tosis and occasional poikilocytOBis The leucocytes 
were 6,500 with 55 per cent neutroplnles and 45 per cent lymphocytes The tempera 
tore, which on admission was 103 6° F, dropped to 1014° and then rose to 104 2° 

The baby was given a course of calomel, followed by milk of magnesia, an 
asafetida enema, tincture of digitalis, whisky, nnd sodium citrate Eight hours after 
admission 7*4 grams of quinine and urea hvdrochlonde were injected intramns 
culnrly Fifteen minutes later the baby died 

The autopsy and histologic examination werp performed bj Dr B A Goulej, 
who made a diagnosis of interstitial lobar pneumonia 

The internal examination showed pneumonia of lobar dimensions, occupying the 
entire left lower lobe and the adjacent part of the right upper lobe On section 
the consohdated tissue was greyish white, firm, nnd comparatively dry There was 
no suppuration, and the bronchioles were moderately tlnckoned The tissue was 
tough as if a diffuse fibrosis or carmfication wns present The lymph nodes were 
practically normal, and pleural reaction limited to small isolated patches of surface 
dulling The right lung was congested 

Histologically there wns a great karyorrhexis of polymorphonuclear and endo 
thelial cells Bronchioles were partially filled with an exudate containing broken 
down polymorphonuclear and endothelial cells The alveolar cells were filled with 
red blood cells and fibrin, with a small number of these cells described The 
pleural coat was not seen m the section examined The liver showed a cloudy swell 
ing and congestion Another section of lung showed severe congestion and edema 

<j ASE 4 d A , a wldte bov, eight years old, was admitted to the Mount Sinai 

Hospital on Apr 19, 1932 

It was impossible to obtain the family history or the past medical history 

According to the patient’s brother, the child had been fairly well until the day 
before admission, when he became sick and complained of a pam m his chest 



«OLI*-COTIE\ IVTEnSTJTJAI PNEUMONIA 183 

Tie child wn» semiconscious, restless and delirious, having had visual hnllucina 
tions. Ho was poorly nourished, with cyanotic lips nnd hand* and cold and clmnrav 
skin and extremities. A rash was present over the chest and arm*. The child 
was breathing very rapidly with apparent difficulty but there was no movement 
of tho nine nasi ond no retraction of the epigastrium or intercostal spaces. The 
neek was not rigid The pupils wero equal and reacted to light but the eves were 
d ull, and there was a scum over tho right cornea. Tho pulse was barely porccptlble- 
The cardiac boundaries were normal, and tho heart sounds were weak Tho whole 
right chest wa* dull on percussion, and the breath sounds suppressed, somewhat 
harsh and accompanied hr some rtlos. The Interne had noted impairment at the 
loft base with rather liarsh breath sounds but no rhlp*. Tho abdomen wn» dls 
tended and tympanitic. Kermg s sign was absent Both legs, however seemed to 
be rather spastic, and there was mnrkcd tenderness in the knee joints. 

The child wn* placed in nn oxrgen tent and given 30 grains of quinine nnd urea 
hydrochloride intramuscularly 2 nmpnle* of glucose intravenously 1 c c of pltultrln 
1 dram of dlgalcn and 1/30 grain of strychnine sulphate subcutaneously and milk 
of asafetida by rectum. 

The child became very restless, yelling screaming nnd fighting tho oxygen tent 
which in consequence was removed Later the child became more quiet nnd tried 
to cough The pulse became imperceptible the dvspnon and evanosis Increased 
and tho boy died one hoar after admission 

The nntopsy and histologic examination were made by Dr Darid B Mer arise, 
who made a diagnosis of diffuso myocarditis, early interstitial pneumonia of both 
lung*, congestion of the thymus, cloudy swelling fatty degeneration and congestion 
of the liver congestion and edema of the pancreas, cloudy swelling and congestion 
of both kidneys and nente mesenteric lvrapbndentti* 

The left lung came nwny freely from the chest wall. The upper lobe was pinkish 
*nd on section showed a moderately congested, well aerated normal surface. Tho 
lower lobe was bulky and had a generally bluish cast. It contained lo*s air than 
normally On section it was purplish red In color markedly congested, had a 
suggestion of granularity and seemed somewhat moro solid than normally The 
bronchi of the lower lobo contained a small amount of ft thin sllghtlv purulent exu 
date. The lvmph nodes about the hflirm were deep purplo in color and on section 
were markedly congested The right lung showed tho same involvement as that of 
the left lower lobe possibly to a less mnrkcd degree The middle lobe alone seemed 
to have escaped the process described 

On microscopic examination the lung was found intensely congested. The 
septum* were greatly thlekened by congestion and some dogreo of round eoH In 
filtration. In some regions actual interstitial nnd even intmnlreolnr hemorrhage had 
occurred Many alveoli were filled with edematous fluid, desquamated epithelium 
and some inflammatory cells. The pleura was thickened by edema. 

Case 5 — 0. 0., s white infant girl, aged eight months, wa* admitted to the 
Mount Sinai Hospital on Dec 12, 1931 

The baby had been delivered at term with instruments and probably had been 
asphyxiated. She had been bottle fed from birth and was apparently gaining in 
weight She had received three transfusions at another hospital for weakness and 
anemia but had otherwise been well never previously having turned bluo or breathed 
rapidly 

One week before admission tho babr suddenly developed a cough and high fever, 
which condition Improved for a few days under treatment and then became worse. 
The spasm of coughing became so severe on tho day preceding admission that the 
child turned bine At times the cough produced vomiting 
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The infant was markedly undernourished, looking like one three months old, 
rather than oiglit She appeared acutely ill, with marked oyanosis, especially of the 
lips, some respiratory distress, and marked playing of the nlae nasi The tempera 
ture was 102° F , the pulse, 160, and the respiration, 72 The tonsils and pharynx 
were infected There was no nuclual rigidity 

The cardiac boundaries were normal The heart action was very rapid and ir 
regular The first sound was fair at the apex but poor at the base 

Examination of tho lungs disclosed dullness bilaterally above the fourth rib, on 
tenorlj , postenorh and in both axillae, being more marked on the nght posteriorly , 
also dullness on the nght postenorly below the sixth rib Tactile fromitus was 
increased bilaterally over the upper lobes, to a less extent on the left The breath 
sounds were somewhat harsh Crepitant and subcrepitant rales were scattered 
throughout the chest One exnminer heard some fine crackles at the right base 
The abdomen a as soft aud not distended The spleen was barely palpable The 
liver was not enlarged Kermg’s and Brudzinski’s signs were absent 

The hemoglobin vvns G5 per cent, the red blood cell count was 3,490,000, and 
the leucocytes, 29,400 with 60 per cent polymorphonuclear 

Tho child was placed in an oxygen tent and given liquids, glucose, sodium citrate, 
n mild mustard pi ister around the chest, an enema of gljtenn and asafetida, and 
drops in the nose of a 1 5,000 metaphen solution. Five grains of quinine and urea 
hydrochlondo were injected intravuiouslj Four hours later the baby was given 
2% grains of quinine hidrobromide, 2 minims of digalen, 5 minims of brandy, and 
5 grains of sodium citrate ornll), but vomited them all Five grains of quinine and 
urea hydrochloride were then injected intramuscular)! A Murphy drip of a 5 per 
cent glucose solution vvns started Two hours later the temperature was 106 4° F , 
the pulse, 200 , and the respirations, 80 The child looked very ill and toxic, was 
quite cyanotic, developed upward and lateral mstagmus, and vomited a prune 
juice material An hour later the child went into convulsions and became exceedingly 
cyanotic, the heart sounds being very feeble, the respirations remaining SO Two 
hours subsequently the temperature reached 107 8° F , the cyanosis became very 
marked, and rfiles were very evident throughout the chest Dentil occurred two 
hours later 

The autopsj md microscopic examination were made by Dr David R Meranie, 
who made a diagnosis of cloud! swelling of the myocardium, fibrinous plounsy , 
interstitial pneumonia of both lungs, diffuse hyperplasia and congestion of the 
spleen, congestion, cloud! swelling, and moderate fattj degeneration of the liver, 
congestion and cloudy swelling of both kidneys, and acute mesenteric lymphadenitis 
Tho left lung was free of adhesions and was about normal in sire The lateral 
aspect of both lobeB, except for the upper half of the upper lobe, was externally 
reddish blue m color, non air containing, nnd on section a mottled purplish color 
with a fleshy aspect and feeL There was a suggestion of degeneration in the ex 
posod tissue The remainder of the lung was pink and air containing The bronchi 
were normal The bronchial glands were also normal in appearance 

The lateral fringe of the lowermost portion of the upper lobe of the nght lung 
and the lateral upper half of the lower lobe were also purpbsh areas, somewhat dc 
pressed and rather firmer than on the left lung Small pinkish islands of tissue 
were scattered m these regions On section the tissue was rather dry Small, ochre 
colored nodules were present, which seemed somewhat degenerated and separable 
from the remaining fleshy, purplish, involved tissue The remainder of the lung, 
including the middle lobe, was practical)! normal The bilum nodes were not in 

volved _ . 

On microscopic examination the pulmonary involvement was oun o vari in 
kmd and degree In one area the process seemed of the lobar pneumonic type In 
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other area* the process was most marked almut the bronchi In still other* the 
alveolar acptum* wero thiekened hr congestion nnd inflammatory reaction. Tho ox 
udnto wns rich in polrmorphonnelcnr cell* but poor in flbrin Intense congestion wns 
everywhere a feature Area* of collapse were present. Tho bronchi contained a 
purulent exudate A fibrinous renetlon inu present in tho pleura. 

Bactfnolofff / — Heart blood enltnre — Staphplocoecva albus 

Oast 0 — J AI., a nino-month old white boy was admitted to tho dermatologic 
service of tho Jewish Hospital on lYb 2o 1932 with ccxema. His mother had had 
ociemn in her infancy nnd tho patient lnmsclf at tho age of three yenr* developed 
a very itchy exfollntirr raah on tho fnoe, whieh laid appeared nnd disappeared 
several times Two months befrro admission tho rash ol*o appeared on tho bnfck 
nnd lower extremities, Imhnving llko tho face lesion. Tho bnby liad had many cold* 
nnd for Ihe three month* preceding admission had hod eoryxa and cough- Tho 
child Buffered from frequency of urination wns irritable slept all day and wo* 
awake all night. 

Examination disclosed a rachitic baby with genorallied papolar oexema, produc- 
ing excoriation of tho glnns penis, and with eoryxa and pharyngitis. Temperature 
pulse and respiration wore increased Tho heart and al>domcn findings were 
negative Thero was slight dullness over tho right chest posteriorly, bat there were 
no other abnormal chest signs Dennatagrnphla was present The urino was 
normal. Skin protein tests proved negative. The hemoglobin wns 71 per cent 
the red blood cells, 4 GOO 000 and tho leucocytes 6 600 with 42 per cent neutrophlles, 
5G per cent lymphocytes, 1 per cent transition* Is, and 2 per cent eosinophilcs. The 
Wassermann test was negative Blood calcium was 10 mg X rnv examination 
showed both long flelds clear with no evidcnco of consolidation 

The eczema improved at first but later becamo pustular Cervical adenitis nnd 
nneraia developed In addition to moderate dullness on the right posteriorly nnd in 
the nxilln there developed a slight dullness on tho left anteriorly nnd In the 
axilla Eleven dnvs after admission a right otitis media occurred and a month 
later donble otitis media. 

Fire week* after admission the child developed nn acute upper respiratory in 
faction with a fover of 104 F., increased pul so and respiratory rates, eorvm 

pharyngitis, and eough. Two days later ho had a slight couglx, grunting expiration 
and movement of the alae nnsL The heart was enlarged slightly to tho left, and 
the heart *onndi wero fair There wns a diffuse red mnculopapalnr eruption ovor 
the hack and around thp neck. Dullness wns present over tho whole right chest 
posteriorly and slight dullnes* in the right axilla with increased frcmltn«, but 
tliere were no other definitely abnormal chost signs The hemoglobin content wns 
*5r per cent the red blood cell count was 3,500 000 with slight oniaoeytoil* slight 
achromia and occasional polkiloeytosis tho leucocyte* 22,100 with 67 per cent 
noutrophiles, 32 per cent lympho yte* and 1 per cent large mononuclear*. 

Twenty five grains of quinine dihvdrobromldo wero givon by mouth over n 
period of twenty four hours, during which time the temperature dropped to 9S 8 F 
Twelve hours later the temperature rose to 103 , there was playing of the alae 
nasi and impairment was noted on the left ehest posteriorly over tho oighth or ninth 
rib. Tho right ear wns found inflamed and a myringotomy wns performed An 
x ray examination of tho chest taken during the second temperature rise showed 
lwth lung fields absolutely dear throughout mth no pulmonary pathology seen 

After three doses of 2% grain* caeh of quinine dlhydrobr amide, tho temperature 
twelve hours later dropped to 90 F., where It remained for thirty six hours, nnd then 
rose abruptly to 104 Tho left eardrum found reddened and bulging was indued 
on the following day A roentgenogram taken at this time showed consolidation in 
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the right upper lobe. Impairment was stiU present over the entire right lung, being 
more marked in the upper lobe Dullness also was noted over the left lung, at 
first over the lower lobe, and on the following day over the upper lobe, associated 
with harsh breath sounds or tubular breathing and with crepitant rules On the 
next day the child had a distressing cough, grunting expiration, marked movement 
of the alae nasi, and an inspiratory retraction below the costal margin On the 
right chest there was dullness anteriorly aboie the second rib, m the axilla above 
the fourth nb and posteriorly above the fifth rib, all associated with increased 
fremitus and vocal resonance There was dullness also on the left postenorlv 
above the fifth nb The breath sounds could not be distinguished on account of 
the noise from the mouth and nose bnt on the following day they were noted as 
distant and tubular No rules were heard 

Fourteen doses of 5 grains each and seien doses of grams each of quinine di 

hydrobromide were gi\en over a penod of three and a half days, dunng which 

time the temperaturo first dropped to 101 4° F and thereafter fluctuated between 
101 6° and 102 1° The blood picture six hours after the last dose of quinine was 
the same as that taken previously, except that the neutrophilcs were 81 per cent, 
and tho lymphocytes, 10 per cent The temperature remained elevated for a day 
and a half longer until tho patient died Dunng the last five days the pulse 
fluctuated between 140 and 172, and the respirations, between 30 and 60 

Blood culture showed pneumococcus Type TV 

In addition to 117 3 /6 grains of quinine the baby received 2 minims of tincture of 

digitnhs three times a day, nasal disinfection with a 1 5,000 solution of metaphen, 

inhalations of carbon dioxide and oxygen for ten minutes every two hours (the child 
later being placed in an oxygen tent), and, after the quinine was stopped, 5 minims 
of creosote carbonate every four hours 


Tho autopBy and histologic study were made by Dr B A Gouley, who made 
the diagnosis interstitial pneumonitis of the upper lobe of the right lung and 
cloudy swelling of the other organs 

The findings of chief interest were m the lungs The right lung showed a com 
plete consolidation of the upper and middle lobe3 The remaining lower lobe, as 
well as the left lung, was practically normal The consolidation was white or 
pinkish and yellowish white and unusually firm and dry The cut surface was very 
smooth. In some areas the consolidation appeared to he the result of confluence of 
smaller lesions No pus was noted, and the bronchial tree was moderately con 
gested The appearance of the pulmonary lesion was definitely unlike that of the 
ordinary pneumonias. The mediastinal lymph nodes were of normal appearance 

On histologic examination numerous lung sections showed complete consolidation 
although the density of cellular infiltration vnned in different fields There was an 
irregular interstitial infiltration, very marked m Borne fields and minimal in others 
It consisted of rather large round cells and also irregular epithelioid cells , these 
two types were usually associated with each other, sometimes forming large isolated 
nodules, usually perivascular, that tapered out mterstitially or else broke into the 
alveolar spaces, filling and obhterahng them Occasionally mulfinucleated cells were 
seen m these nodules Small groups of very irregular epitheboid cells were often 


clustered around small foci of fibrinous (fibrinoid) necrosis 

The alveoh wore filled with fibrin, some contained no cells or very fen, but in 
other fields there was a heavy alveolar infiltration. This alveolar exudate contained 
onlv a small percentage of polymorphonuclear cells, and in many alveoli apparently 
none were present The cells were often very small or fragmented and of irregular 
shapes, suggesting a strong similarity to the interstitial infiltration In some large 
are L tins cellular invasion was so dense that the entire lung structure was, ob 
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Pit. 1 — Acute interstitial pneumonia (XS1) Cn*e 6 Loto the thickened alveolar 
walls and the “pourinr over” of the exudate Into tho alvecIL In the upper left auad 
rant th$ infiltration U heavy In other place* the alveoli are filled "with fibrin or 
lerum. 



Fit 1.— Acute Interatltlal pneumonia (X490) Caae 6. Note interstitial (tnteral 
veolxr) infiltration of round cell* and “epithelioid” cell* and tho invasion of the 
alveolus (lower left) by the same type of cell*. 
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scured The fibnn here had a granular stippled appearance. In many fields, but 
especially in these densely cellular areas, the alveolar walla had been converted into 
strips of fibnn (' ‘ fibrinoid ’ ’ degeneration) 

This very cellular infiltration with its fibrinous degeneration of the alveolar 
walls was not an abscess formation, not only was this conclusion drawn from 
knowledge of tho gross appearance, but from the absence or near absence of poly 
morphonuclear cells 

In a few fields there were noted small isolated groups of alveoli where the exudate 
consisted of fibrin, desquamated alveolar cells, and a small to moderate number of 
polymorphonuclears The alveolar walls here were not infiltrated, and m these 
small areas the pathology was apparently entirely different from that noted 
above and was of the type normally associated with pnenmococcus infection. The 
small bronchioles were filled witfc a very cellular exudate, identical with that seen 
in the largest portion of the section. The bronehiolar mucosa and wall were intact 
throughout and the exudate in the lumen was very likely an aspiration from the 
alveoli rather than a true bronchiolitis 

The larger blood vessels, particularly branches of the pulmonary artery, often 
showed small necrotic foci of epitheboid cells in the adventitia and media. One 
large vessel was recently thrombosed 

The interalveolar capillaries were markedly congested but where the fibrinous de- 
generation of the alveolar wall was more or less complete, thev had disappeared 


The following two cases occuiied on the service of Dr Harry Low'en- 
berg at the Mount Sinai Hospital and are reported with his per- 
mission 


Case 7 — E S , a six month old white girl, was admitted Dec 7, 1931 The baby, 
born two weeks prematurely, probably had been asphyxiated and had had a collapsed 
lung During the three days preceding admission the child had vomited, had 
high fever, had a slight cold and cough, and had suffered some loss of weight 

On admission the temperature was 104° F , the pulse, ICO, and the respiration 
rate, 48 The child looked acutely ill and was very flabby and below the normal 
weight Tho respirations were not labored, nor was there playing of the alae nasi 
or cyanosis or cough The nose, ears, and throat were practically negative. The 
heart was negative The lungs exhibited no definite abnormal signs The abdomen 
was practically normal. 


X ray examination on the day of admission showed an irregular consobdatlon 
of the lower portion of the right upper lobe, which on the following day showed 
somo extension Three days later x ray plates disclosed m addition an incomplete 
consobdatlon of the left upper lobe 


The hemoglobin was 70 per cent, the red blood cells, 3,900,000, and the leucocytes, 
20,400, with 65 per cent polymorphonuclears, 34 per cent small lymphocytes, and 
1 per cent large lymphocytes 

On the day following admission the temperature dropped to normal, the eondi 
tion seemed better, and the physical signs were all indefinite as to clinical pnon 
rnonia. Two days later tlm temperature went to 106 6° F, the pulse, to 200, and 
the respiration rate, to 80, but the chest was stall negative, according to physical 
signs, and the ears, nose and throat were negative The following day the child 
looked very much worse, and pathology could he demonstrated in both lungs, mostly 
m the right The baby grew progressively worse, the temperature rose to 108 F 
and the respiration rate to about 90, the pulse being too rapid to count The baby 
became very cyanotic, but the heart sounds remained of fairly good quality, al 
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though the flr«t and second were nUke Hftlcs were beard on both sides anteriorly 
and posteriorly Pulmonary edema sot in cyanosis became more marked, the heart 
sounds became poor, there developed marked respiratory embarrassment and death 
ensued. 

Treatment consisted of the use of an oxygen tent, cooling bath sodium citrate 
glycerin asafetida enemas, normal saline br hrpod e rm ocl yms atropin, pltuItTln, and 
the insertion of a rectal tube. 

The autopsy and the microscopic examination were made by Dr Meranxe, who 
made the diagnosis of interstitial pneumonitis of both longs, congestion, cloudy 
swelling and some fattv degeneration of the llvor, congestion of the spleen, and 
marked congestion and moderate eloudv swelling of the kidnors. 

The left lung was of normal slie, with no adhesions. No pleurisy was preeent- 
Tbo outer half of the upper and lower lobes, a somewhat pyramid shaped area, the 
apex of which was the hlloa was semisolid and purplish in color The overlying 
pleura was Injected and irregularly blotched with minuto ecchyro ose*. This region 
on section had a reddish purplo aspect and was fleshy Mcdlnl to it was a narrow 
fringe of depressed bluish tissue. The remainder of the lung was normnl The 
bronchi and hilnm nodes were normal. 

The entire lower lobe and the outer half of the midcflo lobe of the right lung 
were similarly involved in a fleshv non air -containing, reddish purple process over 
which the pleura was injected Here and there on section in tho involved area 
was seen a small intensely reddish purple area, almost nod alar In outline. 

On microscopic examination tho pleura was uninvolved Very little of the long 
studied was normal. Congestion was marked throughout. Large areas were in 
volved in nn inflammatory process uliich wns predominantly Interstitial and in 
which round cells and plasma cells were predominant. In some regions exudate into 
the alveoli was present, and there the exudate wns often scanty in cells, containing 
some polymorphonuclears and relatively dense in fibrin In other areas tho alveolar 
exudate was dense. Hemorrhage was a striking feature and wns present inter 
sti Hally and within many alveoli- Some of tho small ex bronchi contained cellular 
exudate the larger branches were clear Many sections of long showed collapse and 
compensatory emphysema. 

Cabi 8 — A V., a white male baby thirty three months old was admitted Dec. 
9 19SL 

The birth was normal, but the delivery was instrumental the labor being dry 
The bnby was breast fed for nine months and had had no feeding difficulties He 
had had menalea an abscess under tho chin and frequent colds, but no sore throat- 

He was well until the day before admission, when with no apparent cause he 
started to vomit — at first mucus later greenish water He was very feverish At 
1 A if on the day of admission he had a convulsion accompanied by loud scream 
lng lasting about five minutes. The temperature was high, and he was delirious all 
night, doling for sliort poriods and drinking fluids eoplonslv He had another 
convulsion at 4 80 P.M, after whleh he was admitted to the hospital 

On admission tho temperature was 107 F pulse 200 and respirations, 38 He 
was acutely ill semi comatose, breathing rapidly and showing nn expiratory grunt. 
The head and ears were negative. The eyes were staring the pupils were equal and 
reacted to light and accommodation. There was some left lateral nystagmus. The 
nose was normal the pharynx, injected and tho tonsils, enlarged. There was no 
adenopathy or rigidity of the neck. The heart showed accentuation of the pulmonic 
second sound bat no murmurs. 



188 


THE JOURNAL OF PEDIATRICS 


Over tlie right chest percussion was unpaired, and there were some small rather 
indefinite riles 

The abdomen showed some distention, but no tenderness or rigidity 
The liver and spleen were not palpable The knee jerks were exaggerated, espe- 
cially on the nght There wag a suggestion of Kernig’s sign on the right 

Some three hours later, although the child was critically ill, semiconscious, 
stuporous and feverish, the respirations were not labored, nnd there was no playing 
of the alae nasi and no grunting Heart nnd lungs were found negative There was 
no nuchial rigidity, Babinski ’s sign, or ankle clonus Brudzmski ’s contralateral sign 
was present, and at times Kemig’s sign was positive Later there was general 
trembling of the body when the child moved or turned, and the lower extremities 
in general were spastic Spinal puncture revealed a clear fluid under moderately 
increased pressure The leucocytes numbered 29,300, with 94 per cent polymorpho 
nuclears, 4 per cent small mononuclears, and 2 per cent large mononuclears The 
spinal fluid was negativo The blood sugar was 130 There was no growth on 
blood culture The blood calcium was 10 2 mg X ray examination showed no 
evidences of pulmonary consolidation or pleural effusion 

The following day a few sticky riles were heard at the end of inspiration over 
the left lower base posteriori} There was also some evidence of tetanic spasms 
Later in the day impaired resonance was noted just above the left base posteriorly, 
with harsh breath sounds and occasional riles on inspiration. 

X ray pictures showed a suggestion of an earh pneumonia m the left base behind 
the heart, which evidence was too incomplete for definite diagnosis 

During the night the child had a com ulsion On the next day the physical signs 
of consolidation of tho left lower lobe were much more distinct 

Twelve hours later the patient was very ill, with temperature over 108° F , and 
was very cyanotic He became rigid at times and at tunes assumed opisthotonos 
The eyes were glazed and half closed The chest was full of large gurgling riles 
The heart sounds were of poor quality and embryocardiac and became weaker, though 
there was no pulmonary edema, the baby died Spinal puncture was made an hour 
beforo death and 12 c c of clear fluid were obtained under sbghtly increased pres 
sure 

The autopsy and microscopic studies were made bv Dr David R Meranze, who 
made a diagnosis of congestion of the right lung, interstitial pneumonia of the 
right lung, congestion of the spleen, cloudy swelling of the bver with congestion 
and edema, and congestion and cloudy swelling of the kidneys 

Tho upper lobe of the left lung was normal. The pleura of the outer two thirds 

of the lower lobe was dulled and thinly covered by a readily removable greenish 

layer of fibrinous exudate The underlying lung tiEsue was firm and non air contain 
mg Tho extreme lowest fringo was especial]} firm The involved Inng area on 
section had a swollen purple fleshlv aspect and m which area there was much blood. 
The harder lowest fringe just mentioned was pinkish nnd entirely dry and rubbery 
in consistency The bronchi and hilum nodes were normal 

The right lung weighed 180 gm It was large, pink and air containing Its 
bronchi and glands were normal 

On microscopic examination the tissue of the right lung was merely congested 

as was also some of the uiunvolved portions of the left The involved portions 

showed predominantly a hemorrhagic type of interstitial pneumonia in which tho 
cellular exudate contained few polymorplionuclears In some regions the exudate 
was alveolar, but here, too, the interstitinl tissue was involved Marked congestion 
and areas of collapse were present Some of the veins contained purulent material 
The pleura was the seat of an acute fibrinous pleuntis. 
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Two cases of pnoumoma that I treated at the Mount Sinni Hospital, 
in which recoier} took place, I bchevo to be instances of acute inter 
stitial pneumonia, but as this is impossible to pro\o, they have been 
omitted One was m a fourteen month-old girl, who was given n total 
of 70 grams of quinine, and the other, m n bo\, one veav old, who 
reccncd m all 57*4 grams of the drug 

WAl/lSIS OF TIIF CASES REPORTED 

The most characteristic common fenturc m the eight eases reported is 
the histologic appearance of the areas of interstitial pneumonia Most 
of tho coses showed a cnpfllar\ engorgement and an infiltration of round 
cells and epithelioid or plasma or endothelial cells nnd m some instances 
polymorphonuclear cells wluch was not abscess formation (Figs. 1 
and 2) 

The feel of the affected portion of tho lung is also characteristic, be 
mg more like that of muscle than lung tissue This does not always 
appear from tho descriptions, which employ tho terms firm flesh} / 
rubbery ** ‘ bulk} “of increased consist cncj /’ ‘ senusohd, ’ “more 
solid than normal/ nnd * tough, like a diffuse fibrosis or carmficntion ’ 
The color of the affected portion of the lung was peculiar, being 
variously described as blue purple pinkish greyish red ochre greyish 
yellow, greyish white, and white 
A noteworthy circumstance was absence of suppuration 
There was nothing characteristic about the location of the lesions 
which was given m soven of the cases The right upper lobe was in 
\olved in five cases the right middle lobe m two, tho right lower lobe, 
m four tho left upper lobe m three and tho left lower lobo m five 
Pleural involvement was rare, absence of excess fluid m the pleural 
cavity being marked m five cases Fibnnous crudate was observed m 
only one case although there was dulling m another case and studding 
with minute ecchvmoses in two cases 

Culturo of the heart blood was made at autopsy m one case with 
growth of Staphylococcus alb us 

The clinical course of the disease the svmptomatolog} , the physical 
findings the roentgenologic examination, and the laboratory tests as 
observed in the cases reported, present nothing that can he regarded as 
characteristic of this peculiar form of acute interstitial pneumonia or 
as distinguishing it from other forms of pneumonia. This may be 
due m part to tho paucity of cases and to tho brief stnv m the hospital 
of most of the patients half of whom died wathm twelve hours after 
admission. 

The most pronuuont clinical features ore the short duration of the 
disease in most of tho cases the virulence of tho infection, its fatality 
and Us failure to respond to treatment. The ages of mx of the patients 
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were between four and nine months One child was thirty-three months 
old, and one was eight years old 

The duration of the disease m the eight cases was two, four, seven, 
eight, eight, nine, ten, and eleven days, respectively The onset was 
sudden m five of the cases The acute interstitial pneumonia was 
preceded by an attack of coryza m two cases 

The initial symptoms were cough m five cases, coryza m four, fever m 
four, grunting respiration in two, vomiting m two, and pam m the 
chest, fretfulness, delirium, laryngeal stridor, convulsions, and move- 
ment of the alae nasi in one case each 

Symptoms exhibited after admission to the hospital were cyanosis m 
six cases, cough m five, dyspnea m five, a grunting respiration m four, 
coryza in four, movement of the alae nasi m three, semiconsciousness, 
inspiratory retraction of the chest, convulsions, skm eruption, and nys- 
tagmus in two each, and pam m the chest, delinum, vomiting, and 
laryngeal stridor m one case each 

The highest temperatui e in each case was 10S°, 107°, 106 8°, 105 8°, 
104 6°, 104 2°, 104°, and 103° F, respectively 

The highest pulse rate m each case was 200, 200, 200, 172, 148, and 
124, respectively, while m two cases the pulse was imperceptible 

The highest respiratory rate m eacli case was 88, 86, 82, 80, 60, 60, 
54 and 48, respectively 

Dullness on percussion was noted m every case, increased fremitus 
m two cases, increased vocal resonance m one case, suppressed breath 
sounds in one case, harsh or rough breath sounds in six cases, and rales 
m six cases 

Distention of the abdomen occurred in. four cases 

The hemoglobin varied fiom 40 per cent to 70 per cent, the red 
blood cells, from 3,150,000 to 3,900,000, the leucocytes, from 6,500 to 
29,400, and the polymorphonucleais from 55 per cent to 94 per cent 
Blood cultures during life are recorded ni onl} 1, two cases — Pneumococcus 
Type IV growing up m one, while the other showed no growth 

Resistance to treatment was characteristic of these eight fatal cases 
Of special significance to me was the resistance to quinine therapy, 
which is in marked contrast to my experience with the use of quinine 
m cases of ordinary lobai and bronchopneumonia m both children and 
adults 1 m whom quinine has seemed to have a decided effect m com- 
bating the toxemia, favorably affecting the general symptoms, and short- 
ening the course of the disease 

CRITICAL REVIEW OF THE LITERATURE ON INTERSTITIAL PNEUMONIA 

Considerable confusion exists m medical literature on the subject of 
interstitial pneumonia This term has been applied to a number of 
different conditions which have not always been clearly differentiated 
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Some authors, while discussing one type, quote eases roported by a 
writer who is describing a different type, apparently without recogmz 
ing this fact. Moreover many different names have been employed to 
indicate the same process and tho samo designation has been used for 
difforent processes In searchmg for references to tho peculiar form of 
acuto interstitial pneumonia hore reported it thoroforo became neces 
sary to study carefully in tho published articles the macroscopic and 
histologic descriptions of the lungs regarded os being affected with in 
terstitinl pneumonia 

Chronic interstitial pneumonia is tho form most frequently mentioned 
in tho textbooks It nns described first by Corrigan, who called it 
cirrhosis of the lung’ It since has aceumnlntcd a variety of charae 
tcmationa interstitial pneumonia, chronic mteratitml pneumonia, in 
terstitial chrome lung inflammation productive interstitial lung mflam 
mation, pleurogenic interstitial pneumonia, productive fibrous pnou 
mama, chrome fibrous pneumonia, fibroplastic pneumonia, productive 
fibroplastic pneumonia, productive pneumonia, chrome pneumonia, in 
durative pneumonia chrome mdurntive pnonmoma, infiltration of the 
lung with induration matter collapse induration, pnoumonocomosis, pul 
monary sclerosis, pneumonia fibrosa chromea, carniflcation, mflnmma 
tory carniflcation, contracted lung, fibroid phthisis pneumonia with or 
gamzation of the exudato, ulcerative pneumonia, parenchymatous pnen 
roomo, lymphangitis reticularis, lymphangitis trabecnlans lymphangitis 
nodosa, and fibrous perivasculitis This includes the types described 
by 'Walshe,* Delafidd,* Heitler,” Jacobi,”’ 1 Fecr,” von Jfirgensen,’ and 
von Honsemann 10 In 1884 Heitler made the statement that all German 
authors previously had regarded mterstitml pneumonia os chrome. 

A subacute interstitial pnonmoma also has been noted by Heitler ‘ 
Jacobi T and others, tho first including it under his primary parenchy 
matons pneumonia. Flakier 11 quotes Honan as colling it progressive, 
mtraalveolar indurated pneumonia and Orth as naming it pneumonia 
with orgamxation of the exudate Jacobi' prefers the term ‘pulmonary 
hyperplasia with secondary cirrhosis ’ This form is regarded by Wag 
nor, 1 * Eppinger (quoted by Heitler”), and Hanau (quoted by Frnkler 11 ) 
as a primary independent disease of the lung parenchyma which de 
velops independent of other affections of the lungs and independent of 
any affection in the organism whatsoever On the other hand Marfan, 1 * 
Frnkler 11 Eicldiorst " *“ Glusmski (quoted by Flnkler) Hershe and 
■Woromolnn (quoted by Heitler), and Marchnnd (quoted by both Heitler 
and Frnkler) belicvo it is an outcome of a croupous pneumonia, a view 
which Henoch 1 ” questions. 

Acute interstitial pneumonia is rarely referred to in textbooks on 
pathology , pediatrics, and medicine but is discussed more frequently m 
monographs and medical journals. Sevoral distinct forms have been 
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described although the same distinctions aie not recognized by all the 
different observers 

Acute interstitial bionchopneumoma following measles, pertussis, 
diphtheria, and other infectious diseases with respnatoiy involvement 
has been noted by Bartels" Kiomayer,' 8 Marfan, 13 Honl, 19 Koester, 20 
Sfemhaus, 21 Hart, 22 Jochman and Malta edit, 23 Peer, 8 MacCallum, 24 Opie, 
Blake, Small and Rivers, 25 Holt and McIntosh 20 and Heclit, 27 the last- 
named calling it giant-cell pneumonia, a classification regarded by 
Karsnez and Mejeis- 8 and Moore and Gross 20 as not justified Prefer- 
able designations are the terms “focal pneumonia with penbronchial 
extension," according to Lauche 30 and “ bi onchogenous focal pneu- 
monia," and “bronchopneumonia with peribronchial extension,” accord- 
ing to Kaufmann 31 32 

An acute interstitial pneumoma following, oi occui ring m, influenza, 
especially during severe epidemics, is looked upon bj some writers as 
identical with the type just mentioned and by others as a different 
form Hosaek, 33 Hudson, 34 M ’Reynolds, 35 Steams, 36 and Mann 37 de 
scribed cases they observed among soldier's and civilians during the 
War of 1812 and MacCallum, 21 Wolbach, 38 and Opie, Blake, Small, and 
Rivers 25 studied cases occurnng in the army camps during the World 
War This form of pneumonia has been variously termed pneumonia 
notha, peripneumonia notlia, pneumonia tvphoides, penpneumonia ty- 
phoides, tjphoid pneumonia, primary streptococcus pneumonia, ery- 
sipelatous pneumonia, erysipelas of the lung, bilious pneumonia, putrid 
pneumonia, and malignant pleurisy Kuczynski and Wolff 30 include 
lymphangitic oi interstitial pneumonia among the gnppal forms of 
pneumonia, while the term “focal pneumonia with peribronchial exten- 
sion" is applied bi Lauche 80 to this form as well as to the one previously 
discussed 

Lymphangitic pneumonia is the only tiue form of interstitial pneu- 
moma, according to von Honsemann, 10 Lauche, 30 and Kaufmann S1 > 32 
Several types of this form weie tabulated under “clnonic interstitial 
pneumonia " A number of different designations occur also in the acute 
types, including interstitial lymphangitic pneumonia, pleurogenous pneu- 
monia, lymphangitis exudativa, lymphangitis probferans, acute lym- 
phangitis, peribronchial lymphangitis, penpneumonia, suppurative pneu- 
monia, suppurative penpneumonia, perilymphangitis, perivasculitis, 
suppurative interstitial lung-inflammation, suppurative fibrinous pneu- 
moma, suppurative peribronchial lymphangitis, pleurogenous interstitial 
pneumoma, penbronchial pneumoma, serofibrinous interstitial lung in- 
flammation, and pneumonia desiccans This is the form of^ interstitial 
pneumoma in the cases described by Smith and Langmann 51 5 - 

None of the descriptions of the various forms of interstitial pneu- 
moma enumerated above fits the cases here reported, although in one 
of two types of influenzal pneumoma observed by Wolbach 38 at Camp 
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Devons, Mass., the lung tissue in patients dying yntlmi a few days after 
the onset of pulmonary Bigna was dark red nnd meaty m consistency ” 
Tho peculiar form of acute interstitial pneumonia exhibited by the 
cases here reported therefore, would seem to be extremely rare The 
only references to conditions closely resembling it that I hn\o been able 
to find are in articles b\ Corngan 40-44 Stokes 43 Gordon 49 Leicbten 
stom, 4T 4!t and Buhl (quoted by Lcichtcnstcm 47 49 ), m the fiftli and sub' 
sequent editions of George B Wood's Practice of Medicine / 9 m which 
Gordon is quoted and in a recent report on rheumatic pneumonia bs 
Goulcy and Liman 90 These conditions have been termed blue pneu 
mouia, acute induration of the lung asthenic pneumonia acute lobular 
cellular pneumonia, aeuto lobnr desquamatne pneumonia, inflammatory 
earmfication nnd rheumatic pneumonia 

Lcichtcnstcm 47 49 describes a rare but important clinical form of 
cellular pneumonia occurring in influenza and other infectious dis 
cases such os scarlet fcicr whooping cough and measles which he calls 
acute lobular cellular pneumonia and wluch ho states has absolutely 
nothing to do with the so-called pnman streptococcus pneumonia 'It 
often arises acutely he says like a croupous pneumonia nnd attacks 
immediately a whole lobe, generally tho upper lobe. Clinically it gives 
tho impression of a croupous lobar pneumonia until postmortem exam 
motion discloses its true character The cut surfaces of the lung are 
entirely smooth homogeneous of a fleshy rod to a bluish red color, of n 
fleahv, elastic consistence and totally deyoid of air Neither fluid nor 
air can be expressed nor do drops of pus flow from the severed bronchi 
It is a grent error to assume that these acutely arising lobar infections 
are formed by the confluence of lobular areas or result from an ordinary 
bronchopneumonia They belong neither clinically nor pathologically 
to the latter Histologically the pneumonia is characterized by extreme 
vascularity The alveolar sep turns are broad nnd the seat of round cell 
infiltration the lumma of the alveoli ore filled with cells, but only 
traces of flbnn can he detected The cells consist of a small number 
of red blood cells, the larger number of leucocytes but notably large, 
epithelioid cells, which we bclioyc to represent desquamated alveolar 
epithelium. This peculiarity differentiates it from a purely histologic 
point of yneyv from the usual catarrhal pneumonia which on account 
of the large number of leucocytes, represents pus formation in ‘optima 
forma os Pfeiffer terms it Tho acuto lobar desquamatne pneumonia 
described by Buhl which has unjustly been forgotten is clinically and 
pathologically almost identical yvith the form which we arc noyv con 
sidenng namely the acute lobular cellular pneumonia. On account of 
the flcshlike consistence of the infiltrated lobe wc have in tho past used 
the expression inflammatory cnmiflcationP We must, hoyvever, now 
withdraw this name ns Woiehsclbaum and Kundrat have lately used it 
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to designate something quite different, namely, chronic indurative proc- 
ess Rusty sputum is never seen. The appearance of this sputum alone 
makes the differential diagnosis from croupous pneumonia possible, no 
other sign is absolutely pathognomonic ” 

In 1841 both Corrigan 40 41 and Stokes 45 exhibited before the Path- 
ological Society of Dublin specimens of a rare form of pneumonia then 
prevalent, presenting a number of remarkable characteristics Other 
cases were reported by Corrigan 42 ' 43 44 and by Gordon 40 during a sim- 
ilar epidemic some years later Stokes regarded the disease as an acute 
mduiation of the lung d iff ering from ordinary pneumonia Corrigan 
called it blue pneumonia at first and later asthenic pneumonia 

The following is the description of these observers 

The color of the lung when first seen after opening the thorax was a deep blue, 
bordering on purple, like a dark blue plum This appearance, however, was very 
evanescent, fading awav rapidly and being almost completely lost m the course of 
three or four hours, the lung then becoming grey or iron grey m color 

The lung was firm and solid, and exceedingly heavy and tough, but had none of 
the characteristics of acute hepatization from pneumonia and did not pass into the 
state of red or grey hepatization, the disease having no tendency to terminate in 
hepatization or suppuration At tunes the lung was friable or brittle, at other 
times requiring the greatest force to break it down The lung did not crepitate 
under the finger, thus differing from the first stage of ordinary pneumonia. When 
grasped in the hand, the lung felt like muscle, resembling carnifled lung, but differ 
ing from it in retaining its original bulk It sank m water It did not pit on 
pressure, nor did it appear as much swelled as is usual in ordinary cases of 
pneumonia. 

When cut, the lung did not exude any quantity of blood The cut surface 
did not exhibit the granular surface of ordinary pneumonia "Where a section of the 
lung was made the color was iron grey, somewhat like that of the lung in the 
vicinity of gangrenous spots 

In this early Btage the disease seemed to be a simple congestion of the capillary 
vessels. There was no effusion of lymph, no tendency to pass into the second stage, 
no trace of purulent matter anywhere The congestion was of a peculiar kind, there 
was no exudate of serous or bloody fluid It was accompanied with that state of 
vessels characterized as the state of passive congestion Corrigan bebeved it to be a 
state of the lung in which the vessels are too weak and too much distended to be 
capable of contracting and regarded this atomc state of the vessels as one of the 
characteristics of the disease. 

The disease proved fatal either directly in the first stage of congestion — in which 
it was, indeed, a very fatal disease, the patient dying when the lung was gorged and 
dark — or it passed from the first into the third stage, scarcely showing at all the 
second or hepatized stage According to Gordon, the lung seemed readily to pass 
into a condition somewhat allied to gangrenous degeneration with effusion into the 
bronchial tubes, the patient dying of asphyxia. The lung then was of a dirty grey 
color , there was no well marked suppuration, but a species of general softening, 
and commencing decomposition. 

The clinical descriptions by Corngan and Gordon cannot be said to 
give a characteristic picture of the disease, enabling one to distinguish 
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it from other forms of pneumonia In several aspects, however, they 
bear some resemblance to the cases reported here. 

According to these descriptions, the peculiar features of the disease 
were its assuming a bad and intractable character, its resistance to treat 
ment, and its verj rapid progress (some patients dying within a few 
hours from the onset of the attack), and the fact that the disease seldom 
extended over a pc nod of weeks. Another feature, according to Com 
gan, was shortness of breath, which is desenbed by the patient as bis 
most prominent symptom The respiration may remain at 60, and some 
times is chiefly abdominal The most remarkable feature in some of 
the cases was the great depression of strength, in no disease, Corrigan 
said, could the nsthemc character be better marked Indeed asthenic 
pneumonia was the name this author® gave to this type, and George B 
Wood 4 * placed under asthenic or tvphoid pneumonia the reference to 
Gordon s article which he inserted in the fifth edition of his Practice of 
Medicine A child under Stokes’s care died of exhaustion Among the 
symptoms of those dying in the early stage Gordon lists excessive weak 
ness great depression of strength, great and sudden collapse sudden 
hvidity, and coldness of the skin, tho face becoming purple and a dark 
flush arising on tho face 

Some of the characteristic findings in the Dublin cases were not ob 
served m the cases here reported. In the former the disease occurred 
at all ages and was found most frequently m the upper lobes 

A distinguishing symptom, according to Gordon, was the cough, which 
was altogether different m character from that of ordinary pneumonia, 
being verj short, frequent, and performed without any apparent mus- 
cular effort whatsoever — very unlike the painful and distressing cough 
so often witnessed m vesicular pneumonia however, a boy under Cor 
ngan’s care who had a cough said he was afraid to cough owing to the 
pain it caused m his Bide. 

Another distinguishing feature, according to Gordon, was that seldom 
was there much pain m the side, never the acute stabbing pom from 
the implicated pleura experienced m vesicular pneumonia, because 
pleurisy was rare. 

In 1841 Stokes and Comgan both stated that there were no symptoms 
of pleuntis, but m 1857 tho latter said, ‘ Pain is variable and appears 
to depend altogether on the degree of inflammation of the pleura, most 
generally, however, it is not much complained.” 

High fever, which attends vesicular pneumonia was absent, accord 
mg to Gordon. Corn gan says that the patient in this treacherous difl 
ease often does not seek admission into a hospital nor advice in private 
practice until too late, being deceived by the absence of pain fever, and 
expectoration and feeling merely debility and shortness of breathing 

The pulse seldom was remarkably frequent, according to Gordon. It 
was always feeble and soon acquired a peculiar jerking fed Yet m 
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those who died m the earl} stage, he described the pulse as small, feeble, 
and very rapid The skin was of its natural temperature, or cooler than 
natural, and the face was rather sallow or yellow 

Both Corrigan and Stokes m 1841 noted as a peeubai and marked 
feature of the disease that it was not amenable to any of the usual modes 
of treatment Since 1856, however, Comgan and Gordon treated it 
with quinine m laige doses with satisfactory results, the former recom- 
mending strongly its mam treatment by quinine Gordon believed that 
quinine endentl} cxeicised a specific power over the disease After 
thus treating foi eight montlis all the cases of this form of pneumonia 
which he had witnessed, and having had the opportunity also of ob 
serving several cases similarly treated by Comgan, he stated that the 
lesult of this treatment has been that, of the cases which came under 
observation before effusion had taken place into the bronchial tubes, none 
proved fatal, while some few recoveied, even after the lips had become 
blue, the face congested, and mucous rales were audible m the bronchial 
tubes Tlus experience is quite at variance with mine, although I gave 
much laigei doses of quinine than did Comgan and Gordon 

In the cases of rheumatic pneumonia examined by Gouley and El- 
man, 50 the gross and histologic pathology revealed pulmonary changes 
wluch apparently had not been pieviouslv described but which m cer- 
tain particulars beat some resemblance to those seen m the cases here 
reported The lesion is described as an acute interstitial inflammation, 
with no considerable exudate of polymorphonuclear cells The color 
of the affected portion of the lung m six of the nine cases studied was 
deep blue, dark blue, slate blue bluish, and dark red blue, respectivelj 
The majority of the specimens showed but few lesions of their pleuial 
surfaces 

SUAIHARY 

A raie and peculiar form of acute interstitial pneumonia was dis- 
covered at autopsy in six infants and two children The most charac- 
teristic feature is the histologic appearance of the affected portions of the 
lung which present capillary engoigement and infiltration of round 
cells, epithelioid or plasma or endothebal cells, and m some cases poly- 
morphonuclear cells, which is not abscess formation. Other charac- 
teristic features are the musclelike feel of the affected portion of the 
lung and its pecubar color The eases studied presented no charac- 
teristic clinical, roentgenologic, or laboratory findings by which they 
could be recognized during life The most prominent clinical features 
are the commonly short duration of the disease, the virulence of the 
infection, its fatabty, and its failure to respond to treatment 

Of all the writers on mteistitial pneumonia Leichtenstem, Buhl, Stokes, 
Corngan, Gordon, and Goulev and Eiman are the only ones found by 
the author to describe conditions closelv resembling this pecubar form 
of acute interstitial pneumonia. 
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TRACHEOBRONCHIAL OBSTRUCTION PRODUCED BY 
TUBERCULOUS LYMPHADENITIS 
Report op a Case in a Two Month Old Infant 

Joseph B Bilderback, M.D , and Carl G AsnLEv, M D 
Portland, Ore. 

A LTHOUGH miliary tuberculosis is not uncommon in infants the 
- type of pathology observed m the following case together with the 
uuusuol clinical symptoms encountered present a picture deemed worthy 
of report 

CASK REPORT 

F EL, whlto male, aged tiro month* ir&i bora in Multnomah County Hospital, 
March 11 1034 The father and mother were in good health, Tliore vrero four 
other children, aged seven, six two and one years. These -were all well. There was 
no history of tuberculosis in the family and no known tuberculous contact The 
mother s Wnssermonn test vm» negative. Labor and delivery were perfectly nor 
mat Birth weight was 3,100 gm. Subsequent examinations and course in the 
nursery were normal. The bobv was brought in to the out patient dlnic for regular 
monthly examination on April 12 He was nursing well and weighed 4 420 gm 
Physical examination was entirely negative at this time He was started on orange 
juice and cod liver oil. 

On May IS, 1034, the baby was admitted to Doembecher Memorial Hospital for 
Children with the history of having had a cold for about a week. He coughed 
considerably and was given nose drops. The previous day he began to havo labored 
respirations. The baby was unnblo to nurse the following morning and conse- 
quently was brought to the hospital. 

■ExamiaoL'cm, — The baby wns well developed and nourished. He was having 
rapid, nolsv respirations with nn expiratory grunt. The color was good be was 
alert and did not appear critically flL Rectal temperature was 08 0 F There was 
no evidence of inflammation or foreign body about the upper respiratory passages. 
There wns marked sternal retraction with each respiration. Chest percussion re 
vealed slight Impairment over both apices. Breath sounds were roughened with 
an expiratory wheeze over the left chest and diffuse rAles throughout both sides of 
the chest. The abdomen was not distended, and there were no masses palpable 
The spleen was not palpable below the costal margin. Extremities were norma! 
reflexes active. 

Urinalysis waa negative. Blood examination revealed hemoglobin 63 per cent 
(7 0 gm.) erythrocytes, 2,300 000 per cram. leucocytes 11 600 per cram, with 
the following differential count polymorphonuclear leucocytes, 49 per cent, eo 
sinophiles, 1 per cent small lymphocytes 24 per cent; monocytes, 11 per cent , Staff 
cells 15 per cent. Mantoux test (0 1 mg ) was nogatlve 

Radiographs of the chest on May 15 and May 20 foiled to reveal any evidence 
of opaque foreign body There was a widening of the mediastinal shadow suggest 
Ing enlargement of the thymus gland. The left diaphragm wns markedly elevated 

land!" 0 *” th * Department of Pediatrics, University of Oregon Medical School. Port 
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heart, pulled well over to the left side, right hilum, congested, there was some in 
filtration in the right upper lobe (these findings were reported as strongly sug 
gestmg a pneumonia in the right upper lobe area) 

Course — Shortly after admission the respirations became much more labored 
and the baby became quite cyanotic. He was placed in an oxygen tent and given 
subcutaneous fluids because gavagc attempts seemed to increase the cyanosis 
Temperature ranged from 98 2° to 1012° P, staying fairly close to normal most 
of the time Lung findings remained about the same, with bronchial breath sounds 
heard over the right apex and marked impairment to breath sounds over the left 
apex. Bfilea persisted throughout The color improved somewhat while he was in 
the oxygen tent But since the baby became quite restless and seemed to do as 
well out of the tent, the tent was discontinued for this reason on May 18 Tho use 
of a steam tent, atropine sulphate, and ephedrme and amytal was started The baby 
showed a decided improvement until May 21, when he seemed to fight more vigorously 



Fig- 1 — Photograph of gross specimen showing group of caseous tuberculous lymph 
nodes deviating the trachea to the left and constricting the lumen of the left main 
bronchus Miliary tubercles may be seen through the pleura of the left lung 

for breath Practically no breath sounds were coming through the left chest The 
heart rate became graduallj slower m spite of stimulants, and the baby died on May 
22, nine days following admission to the hospital. Symptoms appeared to remain 
of an obstructive nature throughout There was no evidence of meningeal or 
cerebral involvement at any time 

Necropsy Report — Necropsy was performed bv Ur Warren C Hunter Only the 
pertinent findings are recorded 

There were no pleu~il adhesions or exudate The anterior margins of tho lungs 
were blunt and emphysematous, and in the middle lobe of the right lung was an 
area of bullous emphysema measuring 2 0 cm by 0 7 cm Near the base of the 
lower lobe anteriorly was an area 2 5 cm in diameter, where the pleura was raised 
up by closely set and confluent grayish yellow tubercles Theso were directly con 
tmnous with other tubercles deeper in the lung substance Over the posterior aspect 
of the lower lobe, beginning at the interlobar fissure and extending interiorly, was 
a solid yellowish, slightly raised area, which extended down into tho parenchyma 
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for a distance of 1.5 cm Grossly, thl* had the appearance of caecon* pneumonia. 
In addition, there were quite & number of trpical »olHary miliary tubercles under 
the pleura on. the posterior aspects of both lungs. There were no further visible 
tuborcules in the left long The parenchyma of each lnng, whore not tuberculous, 
was exceedingly bloody and exuded a frothy fluid on pressure The trachea was 
deviated quite perccptably to the left, the larynx being 1.2 cm. to the left of a 
lin e drawn through the carina. The displacement was accounted for by tho presence 
of a firm mass situated along the right border of the trachea, beginning at the 
bifurca tio n and extending upward for a distance? of 2.3 cm The mass was firm 
on palpation, and when sectioned, proved to bo made up of a number of large 
lymph nodes which had become fused into ono mass and woro at tho time somewhat 
indistinct. All had yellowish, caseous centers. This group of nodes lay posterior 
to the thymus and was entirely separato from it. In addition to compressing 
and deviating tho tmehea, the tuberculous mediastinal nodes had pressed upon the 
right eommon carotid nrtery and mado its lumen oval shaped. Tho thymus was not 
above average slse for a child of this age. At the bifurcation of tho trachea, was 
another mass 2 0 era. in diameter This had a fibrous capsule and a yellowish 
caseous center It had produced quite marked flattening nnd narrowing of the loft 
main bronchus but had not affected the right 

With the exception of the right atrium the cardinc chambers were contracted. 
There was no evidence of tuberculous periearditia. 

On the inferior surface of tho liver nnd under the capsule of the spleen were a 
number of translucent miliary tubercle*, and in the parenchyma of the latter were 
some csseons lesions. 

Microscopic Findings - — Soctlons of the mediastinal lvmpb glands and right lnng 
showed extensive tuberculosis. In these locations, the inflammatory response wa* 
portly proliferative and partly exudative Elsewhere, namely in tho left lung 
spleen, and liver the tubercles were of typical prolLferatlvo form, often with begin 
ning caseation The location of tho lesion* in tho *plcen and liver showed plainly 
their hematogenous origin. 

Pathologic Diagnosis — 1 Focal caseous tuberculous pneumonia of tho right lung 

2. Gaseous tuberculous mediastinal and tracheobronchial lymphadenitis with 
tracheal and bronchial compression snd deviation of the trachea to tho left 

8 Hematogenous miliary tuborcnlosis of tho liver and spleen. 

SUllMAKr AND CO II MF. NT 

The case history nnd necropsj report on a two month old infant ore 
presented. The clinical course of an illness indicated tracheobronchial 
obstruction. The fact that there was no known source of tuberculous 
contact leaves room for speculation. During the clinical course there 
were no findings which definitely suggested n tuberculous on gm of the 
disorder Necropsj findings explained the obstructive symptoms. From 
the extent of tho lesions, it appears unusual to us that there were no 
more clinical manifestations of tuberculosis The anemia may have been 
due to the rapidly progressing tuberculous process. Tho pathologic 
lesions were more advanced than one would expect in a two-month-old 
mfant 



THE TUBERCULIN PATCH TEST 


J I "Waring, M D 
Charleston, S C 

' T 'HE tuberculin patch test, earned out by applying to the unbroken 
skm a drop of undiluted old tubeiculm, covering this diop with a 
patch of adhesive tape, and allowing it to leraam m contact with the 
skin for forty-eight hours or longer, has been reported as a useful vana- 
tion of the usual intradermal injection Giozin 3 found an almost com- 
plete agreement m leadings of the two teste Wolff, 2 using tubeiculm 
ointment, found 95 8 per cent agreement of tests perfoimed with this 
matenal and Mantoux tests m which 0 1 mg of old tubeiculm was used 
Grozin pomted out that use of the contact test avoids the tioublesome 
features of the piepaiation and administration of fresh tubercubn dilu- 
tions and eliminates the possibility of general systemic reaction and 
local necrosis The last consideration is paiticulaily applicable to negro 
children, m whom troublesome local inactions aie lathei common m our 
experience 

A group of patients v ei e tested simultaneously with undiluted old 
tubercubn* by contact and 0 1 mg of old tubeicukn by intradermal 
injection The results indicate that m cases m which the Mantoux is 
definitely positive, the contact test runs neaily parallel The disagree- 
ment appears m those cases m which the Mantoux has been only sbghtly 
positive (one plus) Grantiug the difficulty of an accurate Mantoux 
reading m such cases, especially m the negroes, one must stdl attach 
sufficient importance to these slight intradermal reactions to lean to- 
ward the superiority of the intradermal method for general use 
Table I gives the gioups on which the tests weie made 


Table I 



[ TESTS AGREED 

TESTS 

DISAGREED | 

PERCENTAGE 

OP AGREE 

MENT 

WHITE 

COL 

ORED 

TOTAL 

"WHITE 

COL- 

ORED 

TOTAL 

1 

Children under 2 years old 

9 

29 

38 

0 

0 

0 

100 0 

2 

Children 2 to 14 years old 

9 

87 

96 

0 

20 1 

20 

82 8 

3 

Adults 

14 

7 

21 

4 

3 

7 

75 0 

j 
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85 2 


From the clinics of the Charleston Count}' Tuberculosis Association 
•The tuberculin used "was obtained from George C Hulpritt, Saranac. The skin 
was cleansed with acetone, which was allowed to evaporate thoroughl} and the tuber- 
culin was placed on the skin with a glass rod. The drop was then covered /with a 
square of adhesive tape of good qualltj (Dr}bak) and left in place for forty-eight 
hours 
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Among these groups there were 107 positive and 75 uegntrvo intra 
dermal tests 

There were twenty seven instances in which tho tests failed to agree, 
but in twenty three of these instances the Mantoux reactions were onlv 
one plus, in two instances, two plus, and m only two instances were 
they four pins. In no case was tho contact test positi\c when the 
Mantoux was negntivo The Mantoux readings were made more on the 
basis of induration of tho skin than on redness, for m some of tho darker 
skins the difficulty of recognizing erythema was considerable 

Nine negro school children with positive Mantoux reactions and nega 
tivo patch tests were given second patch tests, of which six woro definitely 
positive and three negative The reason for this change m response was 
not clear, unless the children had tampered with the adhesive tape in 
the original tests Because tho tape was removed by the children or 
otherwiso loosened, it was necessary to discard a numbor of readings. 
Tho likelihood of such an occurrence is a real objection to the use of 
patch testing for groups of school children or other persons likety to 
remove the tape 

conclusion 

The tuberculin patch test seems to run in rather close agreement with 
Btrongly positive lntrndennal tests but is not comparable with the milder 
intradorm al reactions. Whilo the test presents some advantages over the 
Mantoux test, certain practical difficulties would seem to discourage its 
general substitution for the intradormal method 
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EXOPHTHALMIC GOITER BEFORE ONE YEAR OF AGE 

Philip C Elliott, M D 
Nashville, Tenn 

P XOPHTHALMIC goitei in pieadolescence is uncommon , in cluld- 
liood befoic five years, veiT unusual, and before one jear, a real 
medical lanty 

White 1 in 1912 leported exophthalmic goiter in a newborn infant, 
Klaus 2 m 1914, m a nine month infant , Helmholz 3 in 1926, m a child 
of eleven months These three, plus one to be presented heie, give a 
total of only four such cases piedatmg one year of age wluch we have 
been able to find m the literatuie The thiee first mentioned above are 
included m McGraw’s 4 total of 157 pi eadolescent cases collected m 1928 

Because of its lanty the diagnosis of exophthalmic goiter m early 
childhood is qiute frequently missed, and, even if diagnosed, the most 
effective line of theiapj is much less well established than with the usual 
adult case So to further, if possible, the total of medical and surgical 
expel lenee m this condition, the following case is reported 

On Feb 7, 1933, a little girl, aged two Rnd one half years, was brought by her 
mother to the Endocrine Clinic of the Children’s Hospital of the East Bay, Oakland, 
Calif, with the complnints of nervousness, loss of weight, palpitation, and prom 
inence of eyes 

She had been a seven month, premature infant, weighing 4% pounds, delivered 
normally She was bom in Utah, but the family had loft there two months later 
and had lived m Oakland since She was breast fed until she was three months old. 
At six months her ejes were definitely more prominent than normal By nine 
months she was noticed to be unusually irritable, and attacks of vomiting and char 
rhea began to recur At one year of age Bbe had a convulsion, and the exam 
mmg doctor told the parents the child had a “bad” heart, its rate being far too 
rapid Any excitement produced marked palpitation About this time, too, the 
parents first noticed the swelbng m her neck but did not consult any physician 
regarding it 

While she had been slender since the age of one jear, her weight gamB had been 
very good till the previous six or nine months, when she had actually lost 4 or 6 
pounds Her appetite had always been poor, especially for vegetables and meats, 
though she consumed generally about one and one-half quarts of milk daily Her 
bowels had always been very irregular with alternating constipation nnd diar 
rhea, the latter generally associated with some vomiting She had had three con 
vulsive seizures during the past eight months Those lasted from two to three 
minutes and consisted of unconsciousness, twitclung, and cyanosis without mcon 
tmence. 

During the six months prior to her first visit to the clinic, the child had been 
much more irritable and nervous Her eyes had become increasingly prominent during 
the last three weeks, and some tremor of her hands had been noted the last week or 
so Her sleep had become quite fitful 
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Her hair had nlwnya been scanty and fine She perspired freely and easily 
She passed through men ales nnd mumpa uneventfully at two years 

Tho patient's mother wns seventeen years of ngo at the time of the patient * 
birth Bho had a “goiter* while in school which disappeared when iodine pills 
were taken. Tins, according to her history wns symptomless hlie pregnant with 
this patient, a moderate return of her goiter occurred without symptoms. 

The father of the patlont, two years older than his wife, was perfectly well 
His grandmother’s sister had had a goiter Tho patient had one brother aged one 
rear apparently normal in every respect 

Following are my initial physical findings when the patient was referred by the 
clinic to tbo Children's Hospital on Feb 7 1933 

The patient was a fnirlv wcll-dcvelopod poorh nourished child apprehensive but 
cooperating welt Scalp was oil} hair fine in texture- Ears were negative 
Tho pupil* were round and cqunl, and reacted well to light and accommodn 
tion extra ocular movements, normal Thore was marked exoplitlialraos no definite 
lid lag or Inability to converge, no strabismus or nystagmus 

The noso was dr>, with slight congestion Teeth were normal, mucous membrane 
throat and tonsils, negntiva. There was no stiffness of tho neck slight posteemcal 
adenitis. 

The thyroid was diffusely enlarged (l*>th lobes and istlunos) especially the right 
lobe which ran well up to tho hroid bone. No nodules were felt. There were 
thrills over both lobe* loud murmurs were heard over whole Gland did not seem 
to run below sternum 

Chest *howed good symmetrical expansion with tho long* clear throughout Henrt 
point of maximum impulse within nipple left cardiac border slightly lievond nipple 
line The rate was regular 1C8 per minute. 

Blood pressure (lying) wns 140/00 Systolic blow whs heard over the whole 
preeordlum transmitted to the neck. Diastolic murmur was heard at times no 
axillary transmission pulmonic second sound loudor than aortic second. 

The abdomen wns scaphoid, no solid orgnns were felt no tenderness or rigidity 
The genitals were thoso of a normal female infant 

Xu the extremities a fine tremor wa* present on movement The skin wns warm 
and moist Reflexes were normal and active 

A diagnosis of exophthalmic type of hyperthyroidism was made. 

Laboratory findings were R. B 0. 5,260,000 hemoglobin 14.fi gm lY B &, 
5,500 polymorphs 41 per cent 8 1^, 20 per cent L. I* 22 per cent monocytes, 
0 per cent lymphoblasts 2 per cent unne negative O T 0 1 mg ID (H. &> B ) 
negative. 

Sugar tolerance fasting 78 mg per cent peak of 100 at one hour, 88 at two 
hour*, no glycosuria during test Blood "Waasermann wns negative 

X ray examination showed no evidence of tracheal displacement or compression. 
Thymus was normal The sella was within normal limits, nnd there were no ahndowi 
suggesting snprnxtnml tumors. 

During an Initial period for the purpose of observation Rnd further study she 
was allowed a high caloric diet and no medication exeopt small dose* of pheno- 
barbital (gr % to.d.) Her temperature varied from 101 to 09 F (all tem 
pern tore* rectal) and her pnlao rate from 184 to 120 

On the sixth day her temperature rapidly rose to 100 1 and her pulse, to 100 
She vomited, and her stools became quite loose Ncrronsueas increased. Her voice 
became much more hu*ky than usual and she pulled at her neck as though there 
wns n sensation of pressure or tightness theie. Her noae began to run her throat 
became moderately injected and her lungs full of fine moist riles. Plainly a crisis 
had occurred precipitated by the respiratory infoction. 
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Ephednne drops were used intranasally , 10 per cent glucose was given intra 
venously, and sedation was increased. Her fever was ineffectually treated by 
continuous colonic flushes and cold packs Since Lugol's solution could not be re 
tamed by mouth or rectum, intravenous sodium iodide (2 c c. of 10 per cent solu 
tion) was given for three dava 

On the tenth day a generakzed “luminal” rash appeared, necessitated the dis 
continuance of barbiturates , sedation was secured henceforth largely bv codeme and 
bromides By the thirteenth day her temperature had returned to normal and her 
pulse, to 120 She was then taking la gr of potassium iodide daily bv mouth Her 
weight had dropped from 27 pounds to 24% pounds 

The iodide was increased to 20 gr daily Her pulse rate dropped gradually to a 
low of 88 on the eighteenth dav On the nineteenth and twentieth davs basal 
metabolism tests were made The little patient cooperated well, the rates being plus 
21 and plus 23, according to Benedict’s tables calculated on height Her weight 
at this time was 25 pounds, 5 ounces, and blood pressure, 110/G0 

Jomt surgical, x rav, and medical consultation was of the opinion that it would 
be wiser to follow a conservative course and employ x rav therapv at this time 
rather than surgerv The iodide was gradually cut to 1 gr daily, and three mod 
erately heavy x ray treatments were given at weekly intervals 

By the time she liad received her third x ray exposure, although her weight had 
increased to 27 pounds and she looked very well, she was markedly more nervous 
and emotionally unstable Her pulse had gradually risen to 160 to 170 Her 
bowels became loose, and attempts at metabolic readings were exceedingly difficult, 
readings of plus 103 and plus 105 being obtained on two successive days Her 
thyroid was much firmer and definitely nodular 

It was then decided to drop the idea of x ray therapy, to begin intensive iodine 
medication again with the expectation of employing surgery if we could put her 
into proper condition a second time Lugol’s solntion was given, the daily dose 
being gradually increased to 45 minims Despite this and sodium bromide, 10 gr 
every four hours, her pulse would not drop lower than 130 Basal metabolism read 
mgs were inaccurate because of her poor cooperation. 

After three weeks of intensive iodine medication, when it was seen further lm 
provement was unlikely, bilateral superior pole ligation was performed under nitrous 
oxide anesthesia by Dr Dexter N Richards. The operative report waA as follows 
Bilateral incisions were made over both superior poles The larger lobe was on 
the right The vessels were larger there, and this pole extended higher in neck, 
making vessels more mesial They were doubly bgated with No 1 chromic 
catgut On the left, the pyramidal lobe was first brought into view, a portion 
being removed for examination The left superior pole and vessels were then ex 
posed and vessels again doubly tied with chromic catgut Subcutaneous tissues 
were closed with fine plain catgut and skm cbps 

Dr Paul Michael examined the section obtained at operation and reported 
“Microscopic sections show portions of thyroid gland in an active state of hyper 
plasia There is a small amount of colloid material, probably stored recently 
due to new growth, and a small amount of excessive fibrosis in the stroma. The 
essential change observed consists of an adenomatous pattern. The acini are for the 
most part small and lined by a high cuboidal or high columnar epithelium, resting 
on a basement membrane which is preserved and giving evidence of marked infold 
mg or feathering The vessels of the gland are moderately engorged. Diagnosis 
hyperplasia of the thvroid gland— very mild involutional changes ” 

Her postoperative reaction was moderately severe, her temperature going to 
103 8° F , and pulse, to 180, with some vomiting and diarrhea which was easily 
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controlled and soon stopped 8hc ffu kept on Logoi’* solution 0 minima ta.d„ 
and sodium bromide, 5 gr t,i.d Her puUo stayed between 120 and 180, and she 
was much quieter Yet despite this and a fair appetito her weight decreased to 24 
pounds 14 ounce* on the fourteenth day post operatively 

On the twentieth day another acute respiratory infection developed with a second 
prill*, her temperature rising to 105 and 106 F for three days with marked 
increase in nervous symptoms and transient delirium. Following this the Lugol 
solution was gradually increased to 18 mi nim s t J ch, her pulse rate still averaging 
about 130 Coincident with 5 minims of insulin a.c^ and the daily quartz light 
treatments, her weight increased to 27 pounds 12 ounce*. 

Forty days after her first operation her basal metabobc rate was plus 54 Dr 
HI chords then performed a right subtotal lobectomy under nitrous oxide and local an 
eethesia. 11 Two ounces of % per cent novocnlne without ndronnlin injected for a 
K ocher type Incision, placed a little higher than usual. The usual approach to the 



Fir L Ft*. 2. 

Fir 1 — Photocmph taken on twentj fifth day when patient wae In her primary 
iodine remission, with a. B II IL of plus 22 and pulse of 90, X ray therapy waa 
becun at this time. 

Fir 2. — Photograph taken the day before her thyroidectomy 40 daya after the 
pole flration. R II. R. plus 64 , pulse, 180 Gland was much firmer and smaller but 
patient was much less cooperative and quiet than when first pictures were taken. 

gland without cutting muscles was used. The gland was easily delivered, and there 
was no excessive bleeding, nor were there any adhesions that could be attributed to 
x ray treatment. Tho gland was much paler than at previous operations, and the an 
peri or pole was almost white as a result of tho previous ligation. A right subtotal 
(4/5) lobectomy was performed, bleeding points tied and muscles very loosely tacked 
together over a penrose tube drain. The skin was closed with clip* no attempt was 
made to closo the platysma Her condition was satisfactory all through the oper 
ation.” 

Dr Paul Michael a pathologic report Is ns follows 

Gross Findings . — The specimens presented a firm smooth surface Cut section 
showed a meaty type of gland presenting marked cel hilarity and vascularity There 
was same increase in fibrous tissue noted. 
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Ephednne drops were used mtranasally , 10 per cent glucose was given mtra 
venously, and sedation was increased. Her fever was ineffectually treated by 
continuous colonic flushes and cold packs Since Lugol ’s solution could not be re 
tamed by mouth or rectum, intravenous sodium iodide (2 c c. of 10 per cent solu 
tion) was given for three days 

On the tenth day a generalized “luminal” rash appeared, necessitated the dis 
continuance of barbiturates, sedation was secured heneoforth largely by codeine and 
bromides. By the thirteenth day her temperature had returned to normal and her 
pulse, to 120 She was then taking 15 gr of potassium iodide daily by mouth Her 
weight had dropped from 27 pounds to 24% pounds 

The iodide was increased to 20 gr daily Her pulse rate dropped gradually to a 
low of 8S on the eighteenth day On the nineteenth and twentieth days basal 
metabolism tests were made The little patient cooperated well, the rates being plus 
21 and plus 23, according to Benedict’s tables calculated on height Her weight 
at this time was 25 pounds, 5 ounces, and blood pressure, 110/00 

Joint surgical, x ray, and medical consultation was of the opinion that it would 
be wiser to follow a conservative course and employ x rav therapy at this time 
rather than surgery The iodide was gradually cut to 1 gr daily, and three mod 
erately heavy x ray treatments were given at weekly intervals 

By the time she had received her third x ray exposure, although her weight had 
increased to 27 pounds and she looked very well, she was markedly more nervous 
and emotionally unstable Her pulse had gradually risen to 160 to 170 Her 
bowels became loose, and attempts at metabolic readings were exceedingly difflcult, 
readings of plus 163 and plus 165 being obtained on two successive days Her 
thyroid was much firmer and definitely nodulnr 

It was then decided to drop the idea of x ray therapy, to begin intensive iodine 
medication again with the expectation of employing surgery if we could put her 
into proper condition a second time Lugol ’s solution was given, the daily dose 
being gradually increased to 45 minims Despito this and sodium bromide, 10 gr 
every four hours, her pulse would not drop lower than 130 Basal metabolism read 
mgs were inaccurate because of her poor cooperation. 

After three weeks of intensive iodine medication, when it a ns seen further lm 
provement was unbkely, bilateral superior pole bgation was performed under nitrous 
oxide anesthesia by Dr Dexter N Richards The operative report wnt as follows 
Bilateral incisions were made over both Bupenor poles The larger lobe was on 
the right The vessels were larger there, and this pole extended higher m neck, 
making vessels more mesial They were doubly ligated with No 1 chromic 
catgut On the left, the pjramidal lobe was first brought into view, a portion 
being removed for examination The left superior pole and vessels were then ex 
posed and vessels again doubly tied with chromic catgut Subcutaneous tissues 
were closed with fine plain catgut and skin clips 

Dr Paul Michael examined the section obtained at operation and reported 
“Microscopic sections show portions of thyroid gland m an active state of hyper 
plasia There is a small amount of colloid material, probably stored recently 
due to new growth, and a small amount of excessive fibrosis in the stroma. The 
essential change observed consists of an adenomatous pattern. The acini are for the 
most part small and lined by a high cuboidal or high columnar epithelium, resting 
on a basement membrane which is preserved and giving evidence of marked infold 
mg or feathering The vessels of the gland are moderately engorged. Diagnosis 
hyperplasia of the thyroid gland— very mild involutional changes ” 

Her postoperative reaction was moderately severe, her temperature going to 
103 8° F , and pulse, to 180, with some vomiting and diarrhea, which was easily 
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Opinion ns to the right amount o£ gland to tic romoied vanes greatly 
although tho trend Booms to bo toward removing nn amount comparable 
to that removed in tho adult — more than was formerly advocated 
McGrnw* states “"While we doubt that polnr hgation of tlie supenor 
thyroid artenes is a suftlcicntlv radical procedure to insure permanent 
recession of symptoms, we feel that ono should be a shade more consorvn 
tire in the relative amounts of thyroid tissue left behind at operation 
as compared with that left m eases of adult exophthalmic goiter even 
risking tho necessity of subsequent rcopcraticm, until wo have some ae 
curato data on the effect of subtotal thyroidectomy upon human growth 
and dovolopment 1 Similarh, Means and Hichnrdson” untc “Treat 
ment of exophthalmic goiter in children, on account of the milder course 
permissible mai ho more eonsenntno Ilian m adults As we noted 
earlier, the symptoms arc less marked and the course more definitely 
solf limited Subtotal thyroidectomy, therefore probably will rarely bo 
neccssnrv, and there nro certain obvious reasons why it is less desirable 
to deprive a growing child of flic sixths of his thyroid than nn adult 
X ray would seem to lie tho method of choice with thvroidectomj onlv 
m cases that did not show a satisfactory lmproicmcnt after a reasonable 
length of time (three or four months) ” 

On the other hand Beilin and Carloton* state Experience may teach 
us that thyroid tissue regenerates more rapidly m the young individual 
and that wo can safeh remove an amount nt least proportionate to tho 
older patient ” 

Cnle T expresses the opinion that the younger patient requires the 
remoiol of more than the older one the larger the gland the more 
mass is left ” 

The results obtained in the case horo presented, 1 c , mild hypothyroid 
ism following a hemi-subtotal thyroidectomy , may be explained as the 
result of the additional repression of gland activity caused hv the pro 
operative x ray therapy and the supenor polo hgation 

Ono well-established Rtutoment is ably y ended hi this case 1 Emplov 
lodmo to obtain a remission of symptoms and that only preoperativcly ” 
Hope that the iodine remission will persist Biid further treatment he nn 
necessary is like hiding m one s straw house to avoid tho wolf 

SUMMARY 

A case is presented of a two-and-onc hnlf i car-old child with severe 
exophthalmic goiter whose symptoms began when she was six months 
old Tho benefits of an lodino remission were lost (and never completely 
regained) in order to employ x ray instead of surgery "When this foiled 
to halt the progress of tho condition, bilateral supenor pole ligation was 
performed and later hemi subtotal (%) tlivroidoctomv Mild hypothy 
roidism resulted. 
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Note A child of a subsequent pregnancy of the patient ’b mother is said to show 
symptoms similar to the sister reported hore 
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CLINICAL RECORD AND POSTMORTEM PATHOLOGY 
OP DIABETIC CHILDREN 

Bexr\ J John, M.D 
Cleveland, Ohio 

D IAB ETES in children is no longer a clinical curiosity Further 
more, -with the advent of insulin, the ranks of diabetic children in 
tins country are swelling rapidlv each vear at the rate of about 1,000 
On the whole, the progress of these children is good and it is better 
with each succeeding jear of their diabetes The first year of their 
diabetes is the critical year and highest mortality rate among diabetic 
children occurs during this time This is not due to the fact that the 
inherent nature of diabetes is any different m the first } ear than in the 
later years, bnt rather to the fact that the mother and tho fnmily doctor 
are facing a problem which is new to them Thc> either learn to handle 
it reasonably well and meet adequately the complications which may 
occur, or else they fail in some wav or other, and death is tho result. 
The next two jears of diabetes of a child are still fraught with danger, 
owing to tho same factors After three years the accidents happen less 
frequently, as by that time the mother has learned her problem well, and 
she is accustomed to meeting the various emergencies as they arise. 

Thus among 214 diabetic children under my care (from one to twenty 
years of ago) tho mortality during the first jear of diabetes was 39 2 
per cent of the total mortality which was 13 per cent 1 this includes 
two years in the preinsulin era, and the deaths among patients who had 
diabetes for three years or less constituted 64 2 per cent, of the total 
number of fatalities. These figures show that it behooves us to exert 
a special effort tho first year in everj new case of diabetes in a child 
and to maintain close supervision during this time. Accidents will al 
ways occur but they arc apt to be much more frequent at the beginning 
Diabetes can occur at any time of a child's life In Table I, I have 
charted cases gleaned from the literature All seventy-eight of these 
patients are under one year of age There are six cases of congenital 
diabetes and four more which were discovered within a few days after 
birth and could thus be classified as congenital This speaks strongly 
for heredity for at this ago other factors can certainly be ruled out 
Heredity is an important factor in the etiology of diabetes m children. 
Thus among my own group of Jewish children, there was a familial 
history of diabetes in 30 per cent, in Joslin's senes m 44 per cent and 
in Pnesel Wagner s in 43 per cent In the non -Jewish children heredity 
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Table 1 

Diabetes Mellitus in Seventy Eiqht Infants Unde?. One Yeae 
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was a factor in own cases m 17 9 per cent and m Pncscl Wagner's 
cases m 21 per cent This means an increase in the heredity factor in 
the Jewish group of 101 per cent. 

Infection seems to stand next m lino as an etiologic factor This is by 
no means a now idea, for acuto infections as the cause of Borne cases of 
diabetes was suggested first by Aretaeus of Cappadocia 2 (A D 30 to 90) 
who lncd under tho Emperor Nero I have reported* elo\cn children in 
whom tho onset of diabetes was within tho first ten days aftor various 
infections (somo as early as second and third day), seven in whom tho 
onset of diabetes was from eleven to twenty days after, and thirteen, 
from twenty-one to thirty days after I have gathered from the literature 
ninety-eight cases (including ray own) m which the diabetes followed m 
fectious diseases The possibility of diabetes developing after acute in 
fectious diseases must be kept constantly in mind and for three to five 
weeks following anv infections disease, the physician should be on the 
lookout for glycosuna The whole problem of the treatment of diabetes 
hinges upon its carty discovery, before too much damage has been 
wrought to the pancreas 

Over a period of fourteen years, 1920 to 1934 a period which goes 
back two years into the premsulin era, X have had under my care 214 
diabetic children between the ages of ono and twenty years. Of these, 
186, or 87 per cent are living and twenty -eight, or 13 per cent are dead. 
An analysis of the twenty-eight cases m which death occurred is given 
in Table II 

Of this group four camo to autopsj , and I nm recording these cases in 
detail m this communication. In one case adrenal denervation had been 
performed and tho patient died of adrenal insufficiency at the age of 
twenty-one years, hnving had diabetes less than one year Tho diabetes 
hod been secondary to hyperthyroidism. Ono patient died in coma at 
tho age of ten years, having had diabetes for sue jears One patient 
had acute bilateral pulmonary tuberculosis and died at the age of 
twenty-one having had diabetes for six years. One girl, aged sixteen 
years, who had diabetes for eight jears, died in coma and had fatty 
degeneration of the liver She was first seen m extremis and died with 
in an hour after her arrival. 

Allen’s dictum, ‘Without pancreatitis there is no diabetes,” seems 
to hold when one studies the pathologic reports in the literature Some 
cases are reported in which no changes in tho islands were found, but 
theso represent largely pathologic studies m which special staining meth 
ods had not been employed Consequently, we must take this fact into 
consideration Even in the presence of negative findings a functional 
change m the islands is not ruled out, a fact which Allen pointed out 
many years ago The closer one studies any problem the more evidence 
ho finds this dictum can be applied to the pathologic study of diabetes. 






•Includes preinsulin era ages one to twenU "veal's 
P m — Postmortem. 


Note the frequent and vaned changes m which Shields Warren 4 finds 
m his pathologic studies m diabetes With all his reservation and his 
charactenstic thoroughness the evidence which he brings out seems quite 
marked. 

Table III presents the pathologic findings at postmoitem of twenty- 
four children as reported in the literature by various authors In only 
two of these no changes m the pancreas weie reported 

In the stud} of the gross and the minute changes in autopsy specimens 
of the pancreas from persons other than diabetic patients, according to 
Keilty , 5 manv different pictures are encountered which are principally 
the loss of structure, true atropln with fatty replacement, calcification, 
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Table III 


Auwpht Reports on Diabetic Cihldbzn 
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passive congestion arteriosclerotic changes with perivascular fibrosis, 
interlobular intralobular, mteracinol and mtraacinar fibrosis with 
hyalimzntion and lymphocj tosis and variations m the size and number 
of cells of the islands of Langorhans The island changes in non 
diabetics are not so marked or so striking as m the diabetics. In addi 
turn to these the pancreas is the seat of acute inflammation, specific 
inflammations, tuberculosis and syphilis and congenital deficiencies with 
cysts and neoplasms. 

Opie fl sums np tho work of R. L Cecil, a study of ninety cases of 
diabetes as is Bhown in Table IV 

In seventy nine cases or 8S per cent of the ninety cases of diabetes 
Cecil found lesions of the islands. Hydropic degeneration was not 













216 


THE JOURNAL OP PEDIATRICS 


Table IV 


Interaomar pancreatitis 

With sclerosis of the islands of Langerhans 39 

With hyaline degeneration of the islands of Langerhans 19 

With sclerosis of the islands of Langerhans and lipomatosis 2 

With hyaline degeneration of the islands of Langerhans and 

lipomatosis 1 

With sclerosis of the islands of Langerhans and hemochromatosis 2 

Total 63 

Interlobular pancreatitis 

With sclerosis of islands of Langerhans 4 

Total 4 

Parenchyma normal, lesions of islands of Lanqerhans 

Sclerosis of islands of Langerhans 4 

Hyaline degeneration of islands of Langerhans 7 

Infiltration of leucocytes of islands of Langerhans 1 

Total 12 

Pancreas normal in. structure 

Pancreas, small, and islands of Langerhans, few 2 

Islands of Langerhans, few 3 

No abnormality noted 6 

Total 11 


ruled out, as the refined methods of fixation and granular staining of 
Lane and Bensley were presumably not carried out in this senes 
Keilty states that m his expenenee the finding of a small pancreas, 
which presumably lias a decreased numbei of islets, is the most com- 
mon and stnking finding m cases of diabetes Whether this is congenital 
or a part of a general atropine change, whether secondary or pnman 
to diabetes, may be still open to argument 

Hoehn" studied autopsy lecords of twenty one cases of diabetes and 
found island changes m all Conroy s studied twelye cases with senal 
blocks of tissue and showed a i eduction of insular tissue of 50 per cent 
Eyery case showed quaktative changes in the islands, hyahnization and 
fibrosis These changes w ere not so noticeable m nondiabetic controls 
Allen 8 leviewed a total of 570 cases m which the pancreas w as studied 
There were abnormalities in 48 per cent of the 549 individuals who were 
nondiabetie, he found abnormalities m 100 per cent m the twenty -one 
who were clinically diabetic 


Table V 

Comparative Pathologic Reports i\ Adults \nd is Children 
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I have gathered from the literature a record of tho rmeroecopic cram 
motions m 388 cases of diabetes. Of these, 364 were m adults and 
twentj four in children. Hoportu of the findings in these too groups 
are shown in Tablo Y 

CABE RETORTS 

Oabe 1 — A joung man, aged twenty venra an nutomobilo painter wna ad 
mittcd on the surgical service Oct 18 1030 lie complained of loss of weight 
and nervousness polyuria and frequency About six months before he had begun 
to lose weight HI* endurance wns poor, ho felt tired and run down. About four 
weeks beforo he had begun to pus* large amounts of urine and to drink large 
quantities of water A diagnosis of diabote* had been made and he had stayed in 
a hospital for ten days with no improvement After leaving the hospital, he 
noticed that he was becoming moro nervous he developed a tremor of the hands 
and he perspired a great deal and felt drowsy most of tho time. Ho had a 
voracious appetite. The family history was negative. 

His weight at this time vras 108 pounds holght G feet 6 inches his best weight 
had been 140 pounds. His blood sugar content et this timo was 200 rag per cent, 
four hours after eating The blood urea content was 30 rag per cent. There was 
no sngar in the urine and but a faint trace of albumin. Physical examination was 
negative with tlje exception of tho tremor of the hands. The basal metabolic rate 
was plus 20 per cent ho presented the typical picture of hyperthyroidism On 
small dosages of insulin the blood sugar fluctuated at a low level on a 8 000 caloric 
diet (Chart 1) A few days later a glucose tolerance test revealed a frankly 
diabetic curve After a short stay in the hospital ho was sent home on tho 3 000 
calorio diet and 6 units of insulin which had to bo increased to a dosage of 4-O-i 
then to 8-0 8 and finally to 15-0-15 unit*. 

He returned in a little over a month during which time ho had gained 12 pounds 
and was generally improved His fasting blood sugar at this time was 120 A 
basal metabolic rate token on tho third day was pins 32 per cent the glucose 

tolerance test was repeated and guvo the same type of curve as before. With the 

increased metabolism, the insulin requirement increased to 20-20 20 units per day 
Lugol’s solution was administered and gradually reduced the basal rate. The 
blood sngar level, in spite of the increaso in insulin was considerably higher now 
In two weeks denorvntion of the left adrenal wai performed in an effort to control 
the hyperthyroidism and diabetes. Immediately following this for four days the 
level of the blood sugar rose The insulin had to be increased to 15 16 16-15 units 
per day Two weeks after tho denervation the patient returned home, the insulin 
doisgo being 15 15-15 units. 

He returned to the hospital in three weeks. His blood sugar level at this time 
was higher fluctuating at about 280 mg per rent Tho basal metabolic rate had 

risen to plus 43 per cent. On tho third day after his return, the second adrenal 

gland was denorvntcd on the second day following the operation ho died. His 
death looked liko that caused by thyroid crisis there wore rftle* scattered through 
oat both lungs. Tracheotomy was performed, and an oxygen tent used, without 
improvement of symptoms. 

The postmortem examination cleared up tho complex clinical picture. The first 
adrenal was fibrosed the gland atrophied— thus not functioning The second adrenal 
•bowed multiple thrombi in the vessel* the medulla was hemorrhagic, thus also 
not functioning The man died, of acute adrenal insufficiency 
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Chart 1 — Progress in Case 1 Youth twenty years old with diabetes and hyper- 
thyroidism died of acute adrenal insufficiency following bilateral adrenal denerva- 
tion. 

Palhologio Report 

Adrenals — The right adrenal was imbedded in a large quantity of formed ad 
hesions and fibrofatty tisane It was large and on section showed, in the lower 
polo, multiple thrombi m the vessels The cortex was apparently intact, but the 
medulla waa quite hemorrhagic and in several areas contained a large amount of 
old, clotted blood There was poor differentiation between cortex and medulla, and 
m one area cloudiness suggesting early necrosis 
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The left adrenal was imbedded in a muse of white, old scars. A portion of the 
gland wo* atrophied There was very little substance remaining, either cortical 
or medullar The portion, however, that did remain showed fair differentiation. 

Section!! of right adrenal showed extensive, recent hemorrhage, thrombosis of 
vessels and necrosis of adrenal tissue There were only a few, relatively small 
areas of comparatively normal cortical tissue present Tho surrounding fat con 
tained a large amount of blood, fibrin, and loucocytcs 

Sections of the left adrenal showed fairly largo areas of comparatively normal 
medullary tissue and scattered areas of somewhat altered eortical tissue The cap 
rule of the adrenal and surrounding tissue* showed great increase of fairly dense, 
collagenous fibrous tissue In which were many lymphocytes plasma cells, and a few 
leucocytes and phagocytes containing blood pigment. A large artery apparently 
belonging to the adrenal, showed obliterating endarteritis There was a large 
sympathetic ganglion in the section and a small hyperplastic lvmph node. 

Another section of this adrenal, probably at the opposlto end, showed large areas 
of necrosis and degonoration of a greater portion of the cortical tissue, with only 
a small area of comparatively woll preserved cortex near one end There was ex 
tensive fibrosis in and around the adrenal. 

TAyrofd — The thyroid weighed 50 gm. Both lobes were slightly enlarged. The 
left superior and right inferior parathyroids were present Section of each lobe 
showed a sbghtly hyperplastic gland with a great amount of lymphoid. It was 
present In large and small, discrete areas There was considerable colloid there 
wore no adenomas. 

Sections showed goiter hyperplastic, moderate (involuting) with very little in 
crease of stroma, no lymphoid tissue, and no adenomas. One section showod n nor 
mal parathyroid. 

Thymu * — The thymus weighed 60 gm. It measured 12x6x2 cm and was 
greatly enlarged made up of two lobes It was soft, white, and fairly friable. 
Sections of the two lobes showed a white, glandular structure with fibrous tissue 
trabeculae. 

Section showed hyperplastic lymphoid tlssuo with numerous small and large 
Hassall’s corpuscles, some of which apparently were undergoing a granular or 
hynline degeneration. 

TAver — The liver weighed 1^80 gm The right lobe measured 18x20x9 cm., 
and the left lobe 8x17x6 cm The contour was normal the edge was fairly 

sharp and the capsule stripped readily The vena earn and portal veins were 

clear Section of liver showed fairly distinct lobules. The central vein* were 

prominent and patent. Several of tho smaller hepatic arteries showed a cloudy, 

milky chylelike substance. There was bile present in several of the smaller bile 
duets. The cut section had a rather cloudy homogeneous appearance. There were 
no definite tumor nodnles and no evidence of focal necrosis. 

Sections of the liver showed congestion of vessels, no increase of fibrous tissue. 
The liver lobules and cords were practically normal except for numerous, small 
vacuoles in a large number of liver colls in many lobules, probably fat. In addl 
tlon there were localised areas of larger fat globules In various sections. The 
biliary dnets appeared normal. 

Pcaorea* — Tbo pancreas weighed 90 gm. and measured 17 cm. in length At the 
head It measured 6x8 cm., and at the tall, 3.5 x 2.6 cm Cut section showed no 
gross abnormality There was no fibrous or fatty infiltration of any portion. 

The microscopic examination showed a definite increase of interlobular fibrous 
tissue and increased fibrous tissue around tho blood vessels nnd tho larger pancreatic 
ducts. There was very little fat In the pancreas The lobule# generally were well 
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preserved The islet tissue, generally, -was inconspicuous In some sections, par 
ticularly in the region of the head, there were a few normal sized and larger 
histologically normal islands A few islands showed a moderate degree of atrophy 
and fibrosis, and an occasional lobule showed atrophy and fibrosis 

Case 2 — The patient, a boy, who was ten years old m 1030 when first seen, had 
had diabetes for sue years Diabetes had appeared a few days after an infection, 
whooping cough and Vincent’s angina. He was on a special diet and was taking 
25 units of insulin once a day He had been m coma several tinies and had had 
measles and chickenpox during the course of the diabetes He also had had a 
mastoid operation three years bofore Briefly, bis condition nas not well con 



Chart 2 — Progress In Case 2 Bo> de\ eloped diabetes at the age of four years 
following a severe throat Infection and died six years later In coma following another 
Infection colitis 


trolled, and ho was gradually becoming more severely diabetic Inquiries concerning 
the family history elicited the fact that a maternal aunt and two cousins had 
diabeteB 

When he was first seen, ilaj 22, 1030, his blood sugar content was 470 (Chart 2) , 
he had pronounced glycosuria He was given an 1,800 calorie diet and 10 10 10 units 
of insulin, this dosage being increased to 15 15 15 and then to 15 15 15 15 His 
diet, because of his undernutntion, was raised to 2,500 calories, and marked gam m 
weight resulted The figures in Chart 2 represent fasting blood sugar contents, thus 
high m values, his twenty four hour sugar output at the beginning was fluctuating 
from 6 to 50 gm He was discharged from tho hospital in five weeks, on a 2,000 
calorie diet and 20 10 10 10 units of insulin 








JOHN CLINIIAI ffLCORP IN DIABETES 


221 


Ten days later be developed fever and diarrhea followed by acidosis As he 
lived in a small town without facilities for hospital care he died on the fourth 
day 

This child had had severe diabetes for six years nnd had lost much of his sugar 
tolerance His blood sugar was high and the Insulin could not be raised above the 
amounts mentioned because ho suffered severe insulin reactions. lie was losing on 
the nverage, about 20 gm of sugar per day and getting from 100 to 120 gin 
of carbohydrate A diabotlc child who has n severe typo of diabetes is always a 
difficult problem, especially If infections occur for there is littlo to fall back on. 
Acidosis devolops quiekh , liver glycogen reserves nro small or nonexistent thoi 
coma follows qultkly the onset of acidosis If there is much delay in getting 
such a child to a hospital, death occurs in n short timo, ns In this case. Though 
this boy was ten. Tears old, Ills stature wns that of a six year old He galnod mueh 
weight and improved in everv wav during the five weeks of his hospital stay vet 
tho type of response seen usually In n ehlld in the earlv stages of diabetes was lack 
ing A patient of this type requires much Insulin nnd while ono reaches flnallv 
a state of equilibrium such a state remains stationary with littlo or no increase 
of tolerance with time. In other words, in such n late stnto of diabetes, the damage 
done Is permanent, and tho process is Irreversible. 

The postmortem examination showed a small soft pinkish gray spleen. Both 
kidneys showed nn adherent enpsnle and littlo congestion in the cortex. Tho liver 
wns small soft, pale red and cut with littlo resistance the ent snrfnce was beefy 
red bleeding moderately The spigelian lobe was unusually large. The pancreas 
wns small and firm. The gallblnddor wns somewhat enlarged, adherent to the under 
surface of the liver — ducts patent Tlio heart was of average slxe, The thymus 
wns not enlarged 

The microscopic examination wns as follows The glomeruli of the kldncvs were 
unusually huge their capillaries peeked with red cells Itcnnl tubules especially 
their proximal portion, were lined with swollen and cloudy cells Some were filled 
with hyaline material. There was marked increase in the interstitial connective 
tissue. The blood vessels were distinctly thickened and fibrous. 

Tho pancreas showed marked perilobular fibrosis Tho small blood vessels ox 
blblted marked fibrosis and thickening Ao recognisable islands of Langerhnns 
could be found. 

Adrenals showed marked autolysis considerable deposits of pigment, nnd red 
cells the spleen was markedly congested. 

Cask 8 — A girl sixteen years of age when seen first in I92G nine raontlis after 
diabetes had developed following Influcnxa and pneumonia Hers was a typical case 
of fully developed, uncontrolled diabetes. The patient s weight had dropped from 
110 to 80 pounds in six months She was very nervous nnd suffered from nocturia, 
thirst, marked polyphagia and bloating ' of tho stomach. She had been told she 
had appendicitis nnd o\ orion trouble 

IVlillo her diabetes nccrrdlng to the ldstory developed in January it wns not 
diagnosed until June when sho Lad tho symptoms mentioned Following the in 
floenxo tho famDj phvalcmn gnvo law an increased diet in on effort to help her 
regain her losing weight and strength Even after the diagnosis of diabetes was 
made sir months later, she was given no insulin nnd she did not pay much attention 
to her diet. 

When I saw her on Oct 6 19-0 (Chart 8) she presented the typical picture of 
an emaciated diabetic youngster 8he had a blood tugnr content of SJ7 acetonemia 
and llpemla. Tho urine contained 3 8 per rent sugnr heavy acetone, nnd diuretic 
acid The plasma enrbon dioxide wns 28.3 mm 
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preserved The islet tissue, generally, -was inconspicuous In some sections, par 
ticularly m tlie region of the head, there were a few normal sized and larger 
histologically normal islands A few islands showed a moderate degree of atrophy 
and fibrosis, and an occasional lobule showed ntrophv and fibrosis 

Case 2 — The patient, a boj, who was ton years old in 1930 ulien first seen, had 
had diabetes for six years Diabetes had appeared a few dajs after an infection, 
whooping cough and Vincent’s angina. He was on a special diet and nas taking 
25 units of insulin once a day He had been m coma several times and had had 
measles and chickenpox during the course of the diabetes He also had had a 
mastoid operation three years bofore. Briefly, his condition was not well con 



Chart 2 — Progress in Case 2 Boj developed diabetes at the ago of four >cars 
following a severe throat Infection and died six years later in coma following another 
Infection colitis 


trolled, and he was gradually becoming more soverelv diabetic Inquiries concerning 
the family history ebcited the fact that a maternal aunt and two cousins had 
diabetes 

"When lie was first seen, Hay 22, 1930, lus blood sugar content was 476 (Chart 2) , 
he had pronounced gljcosuna He was given nn 1,S00 calorie diet and 10 10 10 units 
of insulin, this dosage being increased to 15 15 15 and then to 15 15 15 15 His 
diet, because of his undemutrition, was raised to 2,500 calories, and marked gain in 
weight resulted The figures m Chart 2 represent fasting blood sugar contents, thus 
high in values, his twenty four hour sugar output at the beginning was fluctuating 
from 5 to 50 gm He was discharged from the hospital m five weeks, on a 2,000 
calorie diet and 20 10 10 10 units of insulin. 
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Chart 4 — Prorrevc In Caw 4. Girl developed diabetes at the *ge of eight year* 
and died eight yean later In coma doe to the discontinuation of maul In. ThU child 
had a large fatty liver 


married Pregnaney soon followed. I>urmg the latter part of lor pregnane/ her 
dlabetie condition improved considerably Had it not been for tie intervening 
Infection wlleh necessitated temporary insulin increase tie record would be even 
more striking 8ho vrns delivered of a 12 JZ pound healthy baby girl by a cesarean 
section at term. Note that the insulin requirement of the mother increased after 
delivery Two years later she died of disseminated pulmonary tuberculosis. 
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Chart 3 — Progress In Case 3 Girl developed diabetes at the age of fifteen years 
married at seventeen, gave birth to a healthy baby and died two \ ears later of acute 
pulmonary tuberculosis 


On n 1,600 calorie diet containing 70 gm. of carbohydrate and as much as 120 
units insulin per day, it took nine days to reduce the lipemia 

She made good progress and was discharged from the hospital in three weeks 
on msnlin 10 10 10 In fit e months her weight increased from 86 to 137 25 pounds, 
she was a tall girl. She left the hospital with normal blood sugar and sugar free 
urine Chickenpox, the first upset, caused a considerable rise of blood sugar, next 
was an abscessed tooth, then a leg abscess Insulin had to be increased, and finally 
when a better control of her condition had been achieved, in September, 1927, she 
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diminished number of islands, atrophy, and fibrosis — all of which pre 
suppose a diminished msulogcnic function m tho presence of a demand 
for nn increased function (see Cose 1) 

In one of the patients (Case 2) diabetes resulted from nn infection — 
whooping cough — which was followed by Vincent’s angina of tho throat 
This history is strongly suggests c of the infections affecting tho pan 
creak I ha^o studied a group of children whoso diabetes c\olved in a 
period from two to thirty days following such infections as colds, in 
fluonxa, measles, mumps, dysonten pneumonia tonsillitis, boils glandu 
lar fever, pyelitis, and jaundice 

Wo know climcnlh that such infections do affect the pancreas since 
diabetes follows where there was no diabetes before Pathologically 
a good illustration is offered among others in the ease reported bv 
Lemome and Lapasset 11 who report a case of an Algerian soldier ad 
mitted to the hospital in 1902 with an attack of mumps On tho tenth 
day he had fe\cr and chills and a swollen testicle On the fourteenth 
day the temperature was normal, and the patient was discharged On 
the fifteenth day he felt bad nnd vomited The temperature was 
normal, but ho had an epigastric tenderness, and tho spleen was palpable 
Ho became jaundiced, the \ormting increased and on the sixteenth day 
ho died The postmortem examination showed a swollen and edematous 
gallbladder The pancreas was three times its normal site (weight 
190 gm.) edematous and congested the lymph glands were swollen 
Histologically the acini were enlarged, the islands, diminished. 

conclusion 

Pour eases of diabetes m childhood and adolescence came to autopsy 
Of the four, ouo followed hyperthyroidism, and three followed infee 
tion. One patient died of adrenal insufficiency , two of coma, and ono of 
tuberculosis Diabetes was present less than a > car m the first patient, 
six y oars m tho next two and eight years m the fourth Three of these 
showed pathologic changes in tho pancreas nnd m the liver 
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The postmortem diagnosis was bilateral chronic ulcerative pulmonary tubercu 
losis, chronic fibrous pleurisy, bilateral, diabetes melbtus (the iBlnnds were tv ell 
defined) , the liver showed advanced eloudv swelling and some fattv degeneration 

Case 4 — The patient, a girl, had diabetes at the age of eight years Of the 
childhood diseases she had measles, chickenpox, mumps, grippe, and tonsillitis The 
onset of diabetes following tonsillitis showed the classical symptomatologv Her 
family physician prescribed lanous diets, but she did not get along well After a 
year of this, she was placed under my care 

At the time I saw her she had 5 per cent of sugar in the urine and a blood 
sugar content of 245 (Chart 4) Her weight was 43 75 pounds She was placed on an 
1,800 calorie diet, 80 gm carbohydrate, and as much as 120 units of insulin per 
day There was a marked fluctuation of blood sugar She was discharged from the 
hospital m four weeks on a 2,000 calorie diet, 120 gm carbohydrate, and 30 30 30 
units of insulin On this routine she was excreting from 2 to 6 gm sugar m twenty 
four hours 

To start with, wo were dealing with a severe case of diabetes of one year’s 
standing The patient had a protruding abdomen and markedly enlarged liver 
This is a sign which I have learned to regard as unfavorable, for diabetic patients 
with a fatty liver do not do well, their metabohsm has been deranged far beyond 
a disturbance of carbohjdrate metabolism — it involves metabolism at large 

In two months, because she started to have insului reactions, her insulin hnd to 
be cut down considerably for a period of about bix months, then it had to he 
increased Her weight during this time increased, and except for the protruding 
abdomen, she looked welL 

In January, 1931, she developed a cold Acidosis developed, her family physician 
cut out all insnbn because of vomiting She went into a coma and was brought 
into the hospital on the fourth day Her blood sugar nt 12 30 M was 994, CO,, 
9 9, urea, 60 Twenty units of insulin were given intrnvenouslv, at 1 00 P M her 
blood sugar was 1,200, and she died at 1 20 p M 

Clinically she had been making a slow improvement, but there were no changes 
in the sizo of the liver Acidosis resulting in coma, which was badly mnnaged, ended 
her eight years of diabetes 

The postmortem showed the following 

1 Atrophy of the islands of Langerhans, pancreas 37 gm 

2 Fatty degeneration of the liver, which weighed 2,250 gm 

3 Subacute and chrome interstitial myocarditis 

4 Acute nephrosis 

5 Persistent thymus (normal for the age) 

6 Multiple follicular evsts of the oynnes 

DISCUSSION 

In a stuch of 9,000 cases of thi roid disease, I found 207 cases, or 
2 3 per cent, of permanent diabetes 10 Such an incidence of diabetes is 
higher than the incidence generally The question one cannot answer 
is Was the hyperthyroidism, the mcieased metabolism, and there- 
foie the mcieased consumption of food which accompanies it the sole 
cause of diabetes, or was it merely the piecipitatmg factor, superim- 
posed on a diabetic “anlage”? I am inclined to think the lattei sup 
position coirect but, of course, cannot be sure Be that as it may, a 
pathologic explanation for diabetes is found m the pancreas itself — a 
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BobLnski sign was positive bilaterally and tho Bruxinski sign was positive. Ex 
amlnatlon of the back showed marked tenderness in the lumbar region. There was 
no particular localisation of the tenderness, and swelling was not present, A lorn 
bar puncture showed a cloudy fluid xanthrochromic, with 482. cells practically all 
polymorphonuclear The smears showed gram positive cocci morphologically iden 
tical with staphylococci. A eiaternal puncture nt the same time showed a dear 
Add with 133 cells, 50 per cent polymorphs and the smear and culture were ncg* 
tive Blood count: 70 per cent hemoglobin 4 390 000, R. B 0 7 250, W B C., 
with 66 per cent polymorphonuclear neutrophil leucocyte*. Blood culture was posi 
tive foT ataphvlo cocci 'Hie urine wns negative. Tho Wasserraann and tuberculin 
teats were negative 

On September 12 her condition was unchanged September 13 she complained 
of pain in her left wrist Roentgenograms of the spine showed what wa* thought 
to be an epiphysitis involving nil of the dorsal and lumbar segments. The next day 
the blood count showed 81 900 WBO and 88 per cent P.hf.N There was a marked 
swelling in the region of the second lumbar vertebra. September 15 she was given 
a transfusion of 510 e.c, of whole blood by the direct method Two cubic eenti 
meters of staphylococcus bacteriophage was given subcutaneously daily The fol 
lowing day a local! red abscess appeared on tho loft ankle The blood cultures 
of September 12 15 10, 18 and 19 were positive for staphylococci On September 
19, the child was operated upon. Examination of the patient on the operating 
table showed a largo diffuse fluctuant mass over tho second third, and fourth lum 
bar vertebrae A longitudinal incision about 4 inches in length was made over 
the spinous processes; this revealed the mass to be a large sbeceas which extend od 
below the muscle layer above and below A culture was taken of the pus which 
escaped. The report named gram positive coed, morphologically identical with 
staphylocococcus About eight ounces of thick purulent pus were evneunted. The 
spinous processes were then exposed, and the spine of the second lumbar vertebra 
was visible denuded of periosteum. There was osteomyelitis of the second lumbar 
vertebra. The spinous process was removed and tho laminae opened, free pus 
escaped The spinal canal in the region of tho second lumbar vertebra was then 
explored. The dura was found to be inflamed and partially destroyed in this region. 
No free pus escaped from the subdural space. The wound was packed with vase- 
line gauze. Patient left the operating table in excellent condition 

On September 20, the blood culture was negative for the first time, and the 
bacteriophage was stopped. Tho following day the temperature did not go above 
99 0 F The child showed definite improvement. The operative wound discharged 
a large amount of seropurnlent pus around the vaseline game pack for several days. 
By September 29 the hemoglobin had fallen to 46 per cent, and she was given a 
second transfusion of 820 c,c. of whole blood. The wound continued to discharge 
and was alow in granola ting It was repacked with vaseline gauze. The child's 
general condition continued to improve slowly October 19, one month after op- 
eration and drainage, a cisternal puncture showed three cells, no globulin, 73 mg 
of sugar, and tho smear and culture were both negative. By October 25, the beck 
wound had ceased discharging and was granulating The abscess on the left wrist 
was incised, and about 1 dram of pus removed. The culture wua morphologically 
identical with staphylococcus. By November 2, the back wound was practically 
healed, and on November 8, the child wns discharged to tho convalescent home at 
Farmington. 

Feb. 6, 1932, a sequestrum was removed from tho back wound, but physical 
examination at this time (Mar 28 1032) shows all wounds to bo completely healed. 
There are no paralyse*. There is no limitation of motion in the spine, and the 
child walks normally 
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Staphylococcus Septicemia Complicated by Osteomyelitis of the 
Second Lumbar Vertebra 

Edgar E Martmer, M.D , and Grover C Penberthv, MD 
Detroit, Mich 

r 1 P ID URAL abscess and a complicating meningitis as a result of 
•*— 1 blood stream infection aie now accepted as a distinct entity 
Sehmalz , 1 Pincoffs , 3 Dandy , 3 Gay 4 and Rosamond 5 have all reported 
cases 

Despite its definite symptomatology which permits of accurate diag- 
nosis, the number of recoveries reported are few, and most of these 
patients have had residual paralyses and serious dysfunction because 
of the location of the infection 

The following case is of interest because of the complete recovery 
after such a serious illness 

The case reported is primarily a ease of staphylococcus septicemia 
which resulted m an osteomyelitis of the second lumbar vertebra and 
was furthei complicated by an involvement of the spinal cord and 
meninges with a resulting perimeningitis. 

Osteomyelitis of the vertebrae is decidedly uncommon, and peri- 
meningitis is still more so The mortality in cases such as these is high 
Because of the successful outcome the case reported here, an outlme of 
the treatment is included 

L L., aged fourteen years, was admitted to the Children ’s Hospital of Michigan 
on Sept 11, 1931, with the complaint of fever and pain in the back. 

On Sept 2, 1931, the child complained of pam in the back. The following days 
she did not eat well and complained of her back from time to time On September 
5, the pain became more severe and radiated to both flanks, however, as long as 
she was quiet, the pam was not severe On September 6, she was taken in an auto 
mobile to a physician and walked into his office She walked with a stiff back and 
complained that motion increased the pain. The following day her temperature 
rose to 103° F , and she was delirious September 8 and 9, her condition continued 
to become worse She was irrational from time to time and complained of excru 
ciatmg pain upon the slightest motion. 

Physicial exa mina tion Sept 10, 1931, at the time of admission to the hospital 
revealed a white female child who appeared acutely ill There was generalized 
hyperesthesia Examination of the ears, eyes, nose, and throat was negative The 
neck was held rigidly although there was no opisthotonos. The chest revealed a 
normal heart and lungs The abdomen was flat and symmetrical There were no 
palpable masses Tenderness or rigidity were not present The knees were flexed, 
and there was pam upon extension of the legs The knee jerks were present The 

FT-om the Children s Hospital of Michigan. 
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Bahlnski sign was positive bilaterally and the Bruxinrid sign was positive. Ex 
amination of the back oh owed marked tenderness in the lumbar region. There was 
no particular localization of the tenderness, and swelling was not present. A lam 
bar ptmeture showed a elondy fluid, xanthrochromio, with 482 cells practically all 
polymorph onncl ear The smears showed gnun positive? coed morphologically iden 
tleal with staphylococci. A cisternal puncture at the same time showed a clear 
fluid with 158 cells, 50 per cent polymorphs and the smear and culture were nega 
tlve Blood count 70 per cent hemoglobin 4 300,000 R B C 7,250, 17 B O., 
with 65 per cent polymorphonuclear neutrophil leucocytes. Blood culture was posi 
tire fen- staphylococci. The urine was negative The 'Waasermann and tuberculin 
tests were negative 

On September 12, her condition was unchanged. September 13 she complained 
of pain in herr left wrist Roentgenograms of the spine showed what was thought 
to be an epiphysitis involving all of the dorsal and lumbar segments. Tho next day 
the blood count showed 81,900 IV B O and 83 per cent P.M.N There was a marked 
swelling in the region of the second lumbar vertebra September 15 she was given 
a transfusion of 510 c.c. of whole blood by the direct method' Two cubic cent! 
meter* of staphylocooeus baeteriophage was given subcutaneously dally The fol 
lowing day a localized abecees appeared on the left ankle. The blood cultures 
of September 12, 15 18, 18 and 19 were positive for staphylococci. On September 
10 tho child was operated upon. Examination of the patient on the operating 
table showed a largo diffuse fluctuant mass over the second third and fonrth lam 
bar vertebrae. A longitudinal ineialon about 4 inches in length was made over 
the spinous processes this revealed the mase to be a large abscess which extended 
below the muscle layer above and below A culture was taken of the pus which 
escaped. The report named gram positive cocci, morphologically identical with 
etaphyl ooococcus. About eight ounces of thick purulent pus were evacuated. The 
spinous processes were then exposed, and tho spine of the second lumbar vertebra 
was visible, denuded of periosteum. There was osteomyelitis of the second lumbar 
vertebra. The spinous process was removed and the lamina © opened, free pus 
escaped The spinal canal in the region of the second lumbar vertebra was then 
explored. The dura was found to bo inflamed and partially destroyed In this region. 
No free pus escaped from the subdural space The wound was packed with vase- 
line gauze. Patient left the operating table in excellent condition. 

On September 20, the blood culture was negative for the flrst time, and the 
bacteriophage was stopped. The following day the temperature did not go above 
99 0 F The child showed definite Improvement. The operative wound discharged 
a large amount of scrapurulcnt pus around the vaseline game pack for several days. 
By September £9, the hemoglobin had fallen to 40 per cent, and she was given a 
second transfusion of 320 e.e. of whole blood The wound continued to discharge 
and was slow in granulating It was repacked with vaseline ganxe. The child’s 
general condition eon tinned to improve slowly October 19, one month after op- 
eration and drainage, a cisternal puncture showed three cells, no globulin, 73 mg 
of sugar and the smear and culture were both negative By October 25, the back 
wound had ceased discharging and was granulating The abecesa on the left wrist 
was incised, and about 1 dram of pus removed. The culture was morphologically 
identical with staphylococcus By November 2, the back wound was practically 
healed, and on November 8, the child was discharged to the convalescent home at 
Farmington. 

Feb. 6, 1932, a sequeetrum was removed from the back wound, but physical 
examination at this time (Mar 28, 1932) shows all wounds to be completely healed. 
There are no paralyses. There is no limitation of motion in the spine, and the 
child walks normally 
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SUMMARY 

1 An unusual complication of a staphylococcus septicemia is pre- 
sented 

2 The case demonstrates the value of open operation m the treatment 
of perimeningitis 
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PULMONARY LESIONS RESEMBLING PNEUMONIA AS THE 
RESULT OF ALLERGIC SHOCK 

George L Waldbott, M D , and A D Snell, MR 
Detroit, JIich 

I N ANIMALS which survive anaphylactic shock following an injection 
of antigen, the syndrome of protracted shock occasionally dcielops. 
Zinsser 1 describes the following ns its manifestations dyBpnea, irregu 
lantr of breathing partial pulmonary emphysema, and fall of blood 
pressure drop in temperature which is followed by a moderate degree 
of fever Dean and 'Webb 1 state that in the more severe cases of anaphy- 
lactic shock m dogs which did not terminate fatally, another tram of 
symptoms occurred after the acute state had subsided dvgpucn, fever 
diarrhea stupor, vomiting and general malaise In guinea pigs Rntner 
and his coworkers 1 produced a similar if not an identical condition by 
means of continued exposure to the antigenic substance after the produc 
tion of shock It is possible that Ishioka * Busson," Fnedberger 0 and 
Fried' refer to the some syndrome when thev speak of "sterile anaphy 
lactic pneumonia ’ They produced this condition in guinea pigs sensi 
tired to horse serum upon insufflation of horse serum into the trachea 
The lesions which thus arise under projwrly controlled conditions 
may either offer tho picture of interstitial bronchopnoumomn, or they 
mav mvolve whole lobes Tho authors noticed m tho lungs hemorrhagic 
infarctions of various sizes associated with inflammatory lesions. Tho 
mode of production of these lesions their aseptic character m the early 
stage, the presence of lymphocytes suggested to them a pathologic dif 
ferontiation from true pneumonia. 

Ono of us has recently 1 reported cases of sevoro allergic shock follow 
ing injection of extracts of cottonseed and horse hair In two cases 
eight and twenty hours, respectively, after the injection and aftor tho 
subsidence of the primary symptoms Blight fever rales m tho lungs, and 
areas of impaired percussion developed The clinical picture of a low 
grade bronchopneumonia ensued wlucli lasted for three to four days. 

A similar occurrence was encountered following the ingestion of an 
aspirin tablet in a patient with sovero asthma In this caso evidence of 
pulmonary edema dovoloped about eight hours before tbe pulmonary 
infection arose The pneumonic process lasted for fonr days the highest 
temperature was 102° F 

During the course of studies on so-called thymic death,” ono of ns 
presented clinical and pathologic evidcnco that many, if not all cases 
thus diagnosed arc identical with allergic shock In a large percentage 
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of these patients after there had been a sudden collapse, dyspnea, and 
wheezing, the clinical picture of an atypical pneumonia developed The 
following is a typical case 

Case 1 — S L , one vear old, male, had been m perfect health except for fre 
qnent nasal catarrhs (allergicl) No family history was obtainable because the 
child was a foundling About one week before death he had on afebrile upper 
respiratory catarrh from which he recovered in several days On the morning of 
the day of death he seemed playful and in good health, the temperature being 
normal At 10 A.u , while drinking a glass of milk, he suddenly became cyanotic, 
dyspneic, and vomited. The cyanosis and dyspnea increased, moist rides were noted 
m the lungs, and signs of consolidation, developed At noon the temperature was 
102° F bv rectum, at 3 P Jl tbe temperature had nsea to 103° F , and at 6 P M the 
child expired The postmortem examination (Dr D. Parker, at Kalamazoo, Mich.) 
showed throughout both lungs, dilatation of capillaries, exudation of fluid into the 
alveoli and extravasation of blood cells, areas of emphysema alternating with atelec 
tasis Some of these lesions showed leucocytic infiltration as seen m early pneumonia 
There was some congestion of the spleen and kidneys, the adrenals were not exam 
ined. There was a hyperplasia of the bronchial and mediastinal lymph glands and 
of the thymus (40 gm.) Other organs, particularly the heart, were found normal 

In this as well as in the other cases studied, the microscopic appear- 
ance of the lungs suggested that theie was a primary edema of the 
lungs associated with atelectatic and emphysematous areas upon which 
the infectious process seemed to he superimposed. This was particularly 
noticeable m some of the slides in which the leucocytic infiltration in- 
volved only the marginal parts of the edematous lesions Such causes as 
asphyxial death bj food lodged m the trachea, infection of atelectatic 
areas of the lungs, or primary bronchiolitis could defimtelv he ruled out 
by the autopsy findings 

Considering this evidence for the explanation of this type of pul- 
monary infection, we thought that it would he of value to establish 
certain clinical features which will lead to a proper recognition, evalua- 
tion, and theiapy of this condition Such an attempt was made by 
studying the records of twelve asthmatic children who had been admitted 
to the Children’s Hospital of Miclugan on account of pneumonia In 
five, the onset and clinical course did not difter from the usual type of 
pneumonia There were chills, high temperature, marked prostration, 
and the usual physical signs of pneumonia In seven cases, however, 
there was an afebrile period ranging from six hours to fiv e days, which 
was characterized by wheezmg and dyspnea and by collapse During 
this stage there were ciepitant rales m the chest, and m two cases blood- 
streaked sputum was expectorated The average leucocyte count was 
16,600, the average highest, temperature, 102 3° F , the average duration 
of the febrile period, four days On the whole the disease was much 
milder than bronchopneumonia The x-ray examinations revealed a 
generalized mottling of the lungs, particularly of the lower areas To- 
ward the end of the febrile period there was either a slight residue of a 
bronchopneumomc process and prominence of the hilum shadow , or the 
picture was entireh negative The following are two tv pical instances 
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which arc of particular interest because the patients hod been seen by 
us shortly before and during the development of this condition. 

Cask 2 — F II., a one-year-old girl, with a family history of allergy had been 
under our earn for the preceding four months on account of asthmatic attacks 
She had been found sensitive to various substance* showing particularly strong re- 
actions to oma root, cattle hair, and apples. The asthmatic sei mres always ap 
pea ml to bo very severe and on several occasions were followed by fever 

On Apr 4, 1934, oho was seen in the afternoon In a severe attack of asthma, 
•bowing evidence of collapse. Tho temperature then was 97 F The chest showed 
asthmatic rhonehl, some Jrvperrcsonance throughout, and no impairment of the per 
cussion note. Epinephrine in doses of 1/10 to 2/10 e.e. was given repeatedly with 
out effect Three hours later the child had to be admitted to the hospital, extremely 
cyanotic and in a state of shock. The temperature was 102 F the pulse 140, 
the respirations, about 60 In contrast to the lung findings a few hours before, 
there were fine rftles in both lower lobee anteriorly and posteriorly, ns well as some 
asthmatic bruits. There was a general hyperresonance throughout, no areas of 
dullness could be made out. After rising to 103 F , the temperature dropped on 
tho following day and remained about 100 F for four days. Daring this time 
the asthmatic bruits were hoard, but considerably loss than boforo A marked 
improvement in the condition set in with the drop of temperature. The white blood 
count taken on the day after ad ml salon was 8,000, the following day, 9,600 The 
cough had been dry and nonproductive at first and became looser following the 
second day An x ray picture of the chest token on the third day revealed a alight 
increase in the hflom markings, but no consolidation. 

This case resembled in appearance those following injections of an 
overdose of antigen or ingestion of a drag to which sensitivity exists 
The extreme degree of Bhock and the Bndden reoovery on the follow 
mg day waB particularly dramatic in tins case It is likely, but could 
not be definitely determined, that some food to which the child was 
sensitive, had caused the shock. This is suggested by the fact that 
similar attacks of lesser seventy had occurred previously following 
tho ingestion of food to which the child reacted on skin test 

Case 2 — A. K., an eleven year old boy, had been under our care on account of 
nsthma which was present since infancy He was found sensitive to various foods 
and pollen, particularly to tomatoes and short and long ragweed. On Dec, 18, 1933, 
he was seen in the outpatient department during a severe attack of asthma. The 
following morning a slight fever, which was sard to have ranged between 99 end 
102 F., developed. He was admitted to the hospital on tho third day of the HI 
ne*s in a state of collapse. There was some cyanosis. A dry nonproductive cough 
was present Crepitant and anbcrepiUnt rftles were heard over the base of both 
lung*, more marked on the right side. There were considerably fewer asthmatic 
rhonchi than on examination three days before. A roentgenogram of the chest 
•bowed a process approaching consolidation opposite the right lung root There 
was also a definite peri truncal infiltration in the nght lower lobe suggesting an 
"acute process." On admission, the third day following tho onset of fever the 
white blood count was 8 600 , five days later, 16,800 After the child had been in 
the hospital three days, the temperature became septic in type, varying between 
98 and 104 F daily, for another week During this latter period no asthma was 
present. Bhles wore heard in various portions of the lungs. 

Vt the beginning of the ragweed season, the child developed hay fever followed 
by shook pulmonary edema nnd fever and died within throe days. At autopsy the 
thymns welshed 15 cm. the lungs showed edematous homorrhagia lesions with begin 
nine pneumonic patches. 
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Outside of the fact that wheezing mauguiated this illness, it is inter- 
esting to note the relatively low blood count duung the first part of the 
illness, after fever had already been existent foi three daj s 

The characteristic feature m these cases is the development of a low- 
grade pulmonary infection following an afebrile penod with severe 
asthma and the evidence of pulmonary edema which was associated with 
shock 'While there cannot be anv doubt as to the secondary eharactei 
of this pulmonary process, it is difficult to ascertain from the clinical 
evidence alone whether we aie dealing with a primary allergic edema of 
the lungs 01 whether the infection is due to localized atelectasis resulting 
from plugging off of smaller bioneln by mucus However, the evidence 
which one of us has presented (Waldbott 9 ) elsewhere on the pathology of 
allergic shock points to the former explanation This conception is 
fuither strengthened by the following observations 

1 Urticaria m the lungs Cole and Korns 10 lecently described a case 
of generalized urticana m which the edema appeared to have spiead 
down through the mucosa of the bronchi into the lungs The patient 
finally succumbed to pneumoma 

2 Analogy with allergic processes in other organs There is a grow- 
ing belief that the allergic wheal may invoke any organ of the system 
It has been brought out Kline and Young 11 that inflammation of such 
lesions is not uncommon The best known instance of such a develop- 
ment is the occurrence of nasal and paranasal infections following hay 
fever and other tvpes of vasomotoi lhimtis One of us (Waldbott 12 ) 
has made similar observations on the trachea and the upper bronchial 
tree bv describing the clinical syndrome of allergic bionchitis Young 
and Klme showed that an analogous process may occur m the appendix 
as well as m othei parts of the gastiomtestmal tract 

3 Sudden death m asthma with pneumonia MacDermid 13 descubed 
the ease of an asthmatic individual m whom an injection of horse serum 
was followed bv pneumonia At autopsj hemonhagic areas were present 
thioughout the lungs associated with bronchopneumonia He concluded 
that these lesions were the result of allergic shock. His microscopic 
sections, which wc had the privilege to examine, lllustiate more than 
am othei autopsi matenal on leeord how infectious processes may a nse 
from hemorrhagic edematous areas due to shock 

In his papers on the pulmonary lesions of shock Moon 14 pointed out 
that a similar edema m the lungs mav occur following such conditions as 
toxemia of pregnancy, infectious disease, burns, and intestinal obstruc- 
tion For the explanation of the edema which was not secondary to anj 
cardiac or kidnev changes, he lefeired to the woik of Dale, Laidlow, and 
Richards on histamine shock and cousidercd its origin as being due to a 
lustammelike substance Whether he is dealing with an alleigic 
phenomenon and whether the condition which he described is identical 
with the lung findings m allergic shock is difficult to say There may 
possibly be a relationship between the lesions under consideration here 
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Outside of the fact that wheezing inaugurated this illness, it is intei - 
estmg to note the lelatively low blood count during the first part of the 
illness, after fever had already been existent foi thiee days. 

The chaiacteristie featiue m these cases is the development of a low- 
giade pulmonary infection following an afebrile period with seveie 
asthma and the evidence of pulmonary edema which was associated with 
shock Wliile there cannot be any doubt as to the secondary character 
of this pulmonary piocess, it is difficult to ascertain from the clinical 
evidence alone whether we aie dealing with a pumary alleigic edema of 
the lungs or whether the infection is due to localized atelectasis resulting 
from plugging off of smaller bionchi by mucus However, the evidence 
which one of us has presented (Waldbott 9 ) elsewhere on the pathology of 
allergic shock points to the former explanation This conception is 
fuither stiengthened by the following observations 

1 Urtieana in the lungs Cole and Korns 10 lecently described a case 
of geneialized urtieana m which the edema appeared to have spread 
down tluough the mucosa of the bioncln into the lungs The patient 
finally succumbed to pneumonia 

2 Analogy with alleigic piocesses in other oigans There is a grow- 
ing belief that the alleigic wheal may involve any oigan of the system 
It has been brought out by Kline and Young 11 that inflammation of such 
lesions is not uncommon The best known instance of such a develop- 
ment is the occurrence of nasal and paranasal infections following hay 
fever and other types of vasomotor rhinitis One of us (Waldbott 12 ) 
has made similar observations on the trachea and the uppei bronchial 
tree by describing the clinical syndiome of allergic bronchitis Young 
and Kline showed that an analogous piocess may occur in the appendix 
as well as in othei paits of the gastrointestinal tract 

3 Sudden death in asthma with pneumonia MaeDermid 13 descubed 
the case of an asthmatic individual m whom an injection of horse serum 
was followed by pneumonia At autopsy hemonhagic areas were present 
thioughout the lungs associated with bronchopneumonia He concluded 
that these lesions weie the result of alleigic shock. His microscopic 
sections, which we had the privilege to examine, lllustiate moie than 
any othei autopsy matenal on lecoid how 7 infectious piocesses may arise 
from hemonhagic edematous aieas due to shock 

In his papeis on the pulmonary lesions of shock Moon 11 pointed out 
that a similar edema m the lungs may occur following such conditions as 
toxemia of pregnancy, infectious disease, burns, and intestinal obstruc- 
tion For the explanation of the edema which was not secondary to any 
caidiac or kidney changes he referred to the work of Dale, Laidlow, and 
Richards on histamine shock and consideied its origin as being due to a 
histammelike substance Wlietkei he is dealing with an alleigic 
phenomenon and whether the condition which he described is identical 
with the lung findings m alleigic shock is difficult to say Theie may 
possibly be a relationship between the lesions under consideration here 
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Table I 

Toe NuiiBEa or Exaionationb Per Intakt 


Infanta with one cram 1 nation 43 

Infants mth two examination* 38 

Infant* with three examination* 46 

Infant* with four examination* 0 


Total number of infant* 333 

Total number of examinations 281 


babies from syphilitic mothers, nine infants with eczema, five prema 
tore infants with birth weights from 2 0 kg to 2.2 kg and sixteen 
infants showing minor disturbances, such as upper respiratory infec 
tions, mild diarrhea, mild constipation, and questionable hypertom 
city As a careful examination and comparison of the roentgenograms 
failed to show any distinguishing features, the normal and abnormal 
cases are all considered together as representing a group of average 
nursery babies 

The barium meal consisted of 5 c c of a 2 per cent gum arabic solution 
mixed with 8 gm of barium and added to each ouuce of the infant's 
usual formula. (The majority of the group were on whole nnlk, water 
anfcl dextn maltose mixtures, averaging approximately 45 calories per 
pound ) The meal was bottle fed Immediately after completion of 
the feeding, the i nfan t was rotated on the right side and the first 
x ray exposure was made with the rays passing through the left post 
axillary line (Pig 4) This position was used in an effort to portray 
the pylorus and duodenum better The progress of the meal through 
the gastrointestinal tract was then followed by posterior anterior filing 
made at one and one half hours, three hours, five hours eight hours, 
and twenty four hours after completion of the meal The infants were 
placed in no special position during the process of digestion of the 
meal In the senes of the 133 infants the regular feedings were con 
trnued at four hour intervals. In a special senes of ten infants noth 
mg was given by mouth until the stomach was empty 

The banurn enema consisted of 5 c c of 2 per cent gum arabio solu 
tion and 8 gm. of banum for each ounce of water About 30 c c was 
given through a small catheter Following the enema a film was made 
in the posterior antenor position. 

The gum arabic solution was added to the banum mixture for both 
the meal and enema, as it was found, in our experience to give better 
suspension of the banum and a better filling of the stomach and in 
tea tine. When banum alone was given without the gum arabic solu 
tion, the meal tended to precipitate out and form a small ball m the 
stomach and intestine and gave poor visualization Furthermore, the 
gum arabio barium meal does not tond to constipate the infant as 
much as is sometimes noted the barium alone does. 
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OBSERVATIONS OF THE BARIUM MEAL 

1 Esophagus — No attempt was made to visualize the esophagus 
It was, however, seen seven times m the 281 examinations on the film 
made immediately after completion of the baiium meal It did not 
contmue to show on subsequent examinations, nor was it present on 
exammations made on the same infant at different age penods 

2 Stomach — a Shape The infant stomach does not tend to assume 
fairly definite types or forms as does the so-called “adult type" of 
stomach In our senes we aie unable to classify mfant stomachs into 



Fiff 1 Roentgen off rani a of stomachs of six infants from 3 weeks to 4 months old 
showing different sizes and shapes. 


definite types They appear to assume many shapes from “pear 
shape,” “oval shape," “retort shape,” “tobacco pouch shape,” to 
intermediate shapes which we were unable to classify The stomach 
may change from one type to anothei or may assume several dif- 
ieient shapes duimg the process of emptying and at different ages m 
the same infant In the series we found five stomachs which appeared 
as “steer horn” type and one stomach which appeared as “fishhook” 
type Even in these cases the stomach assumed different shapes dur- 
ing the process of emptying and also at subsequent examinations 
(Fig 1) 
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b Size The size of (lie stomach is difficult to estimate It appears 
to vary greatly during tlio process of emptying and at subsequent 
examinations made on the same infant at different age periods Usu 
ally it extends from the dome of the left half of the diaphragm to just 
beyond the midlin e of the spine Howe\or, it may appear greatly 
enlarged if there is a large accumulation of gas , and in several cases 
it appeared to extend across the entire abdomen (Pig 1) 

c. Position of the Stomach The infant stomach varies from the 
horizontal to the oblique and almost vertical position From our series 
we found the horizontal position to be far more frequent The posi 
tion from the horizontal to the oblique may change in different ex 
animations on the same infant, and also dunng the period of emptying 
of the stomach 

Tadlk II 

Position or the Stouacu Arm Babium Mcat, 


Ilorixontal 

266 

Vertical 

3 

Oblique 

13 

Totnl examination! 

281 


Any classification into horizontal, oblique, or vertical positions is 
more or less arbitrary, as there is a great variation in the different 
angles, and at times it is difficult to determine whether it should be 
called horizontal or oblique 

d. Height of the Lower Pole The height of the lower pole varied 
from the top of the first lumbar vertebra to the middle of the third 
lumbar vertebra as shown on the film taken immediately after the 
banum meaL It was noted that the height may vary at different 
examinations of the same infant from one to one and one-half verte 
brae, and also dunng the process of empty mg 

e. Parwfalzu Peristaltic waves were rarely seen in our senes. In 
the series of 133 infants, only fi\e examinations showed peristalsis, 
two on the immediate films and three on the one-and one-half hour 
films In the special senes of ten infants, m whom, nothing was given 
by mouth following the banum meal until the stomach was empty, 
films were made at two minutes 5 minutes and 10 minutes after the 
meal was begun, and then every half hour until the stomach was empty 
A total of 137 films were made on these ten infants and even with 
the comparatively short time internals between each film peristalsis 
was rarely seen 

f Air Bubble It has been observed by Dr W W Wasson and 
others that soon after the first inspiration of the newborn infant air 
can be demonstrated in the stomach by x ray pictures This air bub 
ble changes size and shape dunng different examinations and during 
the process of emptying Though no definite conclusions can be drawn, 
it appears to exert no influence upon the emptying time of the stomach 
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It is situated m the cardia of the stomach and m some cases appears 
to increase in size as the stomach empties 

g Emptying Time The films taken immediately aftei completion 
of the banum meal showed the presence of the meal m the small in- 
testine m 244 out of 281 examinations This would seem to indicate 
that the stomach begins to empty very soon after the meal is given 
This was borne out by fluoroscopic examination of thiee cases and in 
the special senes of ten cases, which showed small masses m the small 
intestine in from five to ten minutes aftei the begin nin g of the meal 
The emptying tune of the regular senes of 133 infants as checked 
by films taken one and one-half horns, three hours, five horns, and 
eight hours after the completion of the banum meal is shown m 
Table HI 

Table IU 


Variation in the Emptying Time or the Stomach 



NO 

PERCENTAGE 

Emptying time at one and one half hours 

5 

2 

Emptying time from 1% to 3 hours 

27 

9 

Emptying tuno 3 to 5 hours 

56 

19 

Emptying timo 5 to 8 hours 

80 

27 

Emptying time more than 8 hours 

123 

43 

Totals 

281 

100 


Note The true emptying time may be obscure as tbe estimation of the amount 
of barium residue appearing on the film is quite difficult. The residue in some 
cases appeared to be a largo amount, while m others it was only a small amount 
When the stomach showed only a few flakes, apparently adherent to the gastric 
mucosa, it was considered as empty (See Eig 4, senes 2 ) 


In some cases there appealed to be lapid emptying during the first 
few hours, then somewhat slower emptying In seveial cases m which 
the small intestmes weie apparently empty m fiom five to eight hours, 
the colon was fairly well filled; and there appeared a gastric residue 
The emptying time of the stomach does not tend to be the same at 
different examinations of the same infant An example of this is 
shown m one of the infants whose stomach emptied in one and one- 
half hours at one examination, m five to eight hours, and m more 
than eight hours on the second and third examinations It must be 
noted that the above data applies to those cases which were given the 
regular formula four hours after the barium meal The ten special 
cases in which no food was given following the banum meal until 
the stomach was empty showed a slightly different tune of emptying 
Five of the ten infants showed an emptying time of fiom three to 
five hours, and five infants, from five to eight hours None of these 
showed a residue at the end of eight hours If we may be allowed to 
draw conclusions from this small group, it would appear that feeding 
the infan t within the four-hour period, or before the stomach was 
empty, did tend to lengthen the emptying time 
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h. Pylorus The pylorus was seen on the immediate film in only 
eleven instances out of 281 examinations It was more frequently 
seen on the one and-one half hour films (fift} eight times) and on the 
three hour films (thirty two times) It does not appear to be as well 
marked in the infant as in the adult (Fig 2) In the special senes 
of ten cases, with the films made at frequent inters als it was not seen 
until about one and one half hours and then infrequently Three in 
Cants were given the meal and its iirogress was watched under the 
fluoroscope The stomach was palpated to fill the duodenum In these 
cases it was noted that the pylorus was not well defined. 

3 Small Intestine — As the stomach began to empty the small in 
testine became visualized by small separated irregular masses of banum 
In the special senes of cases these banum masses appeared between 
five and twelve minutes after tho begimnug of feeding (Fig 2) In 
the general series they were seen m 244 out of 281 examinations on 
the immediate film made after the completion of the feeding 
a Duodenum Tho duodenum was rarely seen on the film made lm 
mediately after completion of the banum meal (9 times in 281 exami 
nations) On the one-and one-half hour and three hour films, it was 
seen twenty times and three tunes, respectively A study of the ob 
servations under the fluoroscope of the three infants and the special 
senes of 10 oases showed the pylorus and tho duodenum to be seen 
moBt often from one to three hours after the barium meal. When the 
duodenum was seen, it differed from the adult appearance. Ihe 
typical cap was seen only once Usually it appeared os an annular 
structure, all portions being approximately of the same size, and cun 
mg downward and to the left (Fig 2) 
b Jejunum Tho jejunum was rarely visualized with banum, aud, 
when it was seen, it did not present the “feathery 77 appearance of 
the ‘adult 7 type Instead it appeared sometimes as small isolated 
masses of banum aud other tunes as a tlnn continuous line of banum 
Occasionally these separated globules wore fuzzy m appearance in 
contrast to the clearly cut masses m the lower part of the small mtes 
tine (Figs 2 and 4) The progress of tho meal from the pylorus 
through the duodenum aud jejunum was rarely seen in our films 
c Ileum Small globules of banum were frequently seen m the 
ileum on the immediate aud subsequent films as late as fi\e hours 
These globules maj arrange themselves to show many patterns as 
more or less isolated from each other, grouped m several bunches, or 
even grouped in masses in the lower right or left quadrant (Figs 2 
and 4) 

4 Large Intestine — a Cecum On the three hour film globules of 
banum were frequent!} grouped near the ileocecal junation and the 
cecum often showed partial filling At five hours it was usually well 
filled, and at eight hours there were still a large number of examina 
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lions which showed the cecum to be well filled. At twenty four hours 
there were only two out of 281 examinations which showed the cecum 
filled and the rest of the colon empty 

b Appendix The appendix was visualized in only two instances 
out of 281 examinations Both visualizations belonged to cases which 
faded to show the appendix on subsequent examinations. 

c. Colon Following the barium meal the colon was empty in 9 out 
of 281 examinations nt eight hours At twenty four hours the amount 
of filling is shown m Table IV 



FJ*. 1 — Hoentaenofiram* of colon* after barium enema. 


Taoix IV 

Amount or Filuno or the Colon Twenty Four House Arrai Barium Meal 


Colon — entire colon filled 

24 

Sigmoid to hepatic flexure 

4 

Sigmoid to ipleailc flexure 

17 

Sigmoid colon alono 

64 

Cecum alono filled 

2 

Colon, entirely empty 

170 

Total examination* 

281 


In those twenty four examinations m which the entire colon was 
filled and in the four cases m which it was filled from the sigmoid to 
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the hepatic flexure following the banum meal, it was noted that the 
haustrations were more maiked than shown on the same cases follow- 
ing a banum enema As there weie so few colons filled following the 
barium meal, a detaded study of the colon was made aftei the barium 
enema The results of the banum enema for a loutme study weie 
disappointing It was found that the infant retained the barium bet- 
ter if no cleansing enema had been given pnoi to the giving of a 
banum enema Even when this technic was followed, the colon in a 
number of instances did not retain sufficient banum foi a long enough 
interval to allow the making of a satisfactory x-ray exposuie (Table Y) 


Table V 

Amount op Filling of the Colon as Shown on the Roentgenogram 
After, Barium Enema 


Not filled 

41 

Pilled to the sigmoid 

10 

Pilled to the splenic flerure 

7 

Pilled to hepatic flexure 

18 

Pilled to cecum 

18 

Total cases 

100 

d Redundancy of the Sigmoid All of 

the banum enemas were 

studied for the degree of redundancj of the sigmoid (Pig 3) Even 

in those cases in which there was no filling 

of the colon, the amount 

of gas present and the few flakes of banum 
the location and course of the sigmoid 

lemainmg usually showed 

Table VT 


Redundancy of the Sigmoid 

Barium enema films not readable 

19 

Mild redundancy 

O 

Moderate redundancy 

13 

Marked redundancy 

62 

Very marked redundancy 

4 

Total cases 

100 


Apparently there was no con elation between the ledundancy of the 
sigmoid and the emptying time of the colon In the foui cases which 
showed the most marked redundancy and the two cases which showed 
no redundancj, the emptying time of the colon vaned gieatly as shown 
by Table Vil 

In cases showing moderate and maiked redundancy, the correlation 
seemed equally impossible as the emptying time of the colon varied m 
dillerent indinduals of the same age and on different examinations ot 
the same individual o\er a period of months 

e Spasm of the Colon Thirty-six cases which showed sufficient 
barium filling of the colon after the barium enema weie examined as 
to the amount of spasm shown on the films (Pig 3) The results 
showed no spasm in 20 cases and spasm in 16 cases The location of 
the spasm varied in the different cases As only one barium enema 





BOUBLOG ET AI 


OASTROINTESTINU, TRACT STUDIES 


243 


Tablx VII 


CAM NO 

twenty rona nous Tirol 

JT5JWNO 


Ca*cs Showing Very Marled Redundancy 

77 

1st Examination 

Entiro colon filled 


2nd Examination 

Colon empty 


3rd Examination 

Colon empty 

32 

lit Examination 

Colon empty 


2nd Examination 

Sigmoid colon filled 


3rd Examination 

Sigmoid colon filled 

85 

1st Examination 

Sigmoid eolon filled 


2nd Examination 

8igmoId colon filled 


3rd Examination 

Colon empty 

125 

Lrt Examination 

Colon empty 


2nd Examination 

Colon empty 


Cases Showing Vo Bedundosuiy 

57 

lit Examination 

Sigmoid filled 


2nd Examination 

Entire colon filled 

127 

lit Examination 

Colon empty 


2nd Examination 

Colon empty 


3rd Examination 

Sigmoid filled 


was given to eacli infant the location of the spasm was not deter 
mined on different examinations of tile same infant Well filled colons 
ofter the barium meal rarely showed spasm although after the barium 
enema these mfauts sometimes showed spasm With the barium 
enema, six infants showed spasm in more than one portion of the colon 
There was no significant correlation between the degree of spasm shown 
in the colon following barium enema and the Bpeed of emptying of the 
same colons following the banum meal 

f Saustralioiis Twenty eight infants given barium enema could 
be exaiinned for the presence of bauatrations No baustrations were 
found in 16 cases, aud huustrations were found in 12 eases The 
position and degree of haustrations appeared to vary greatly They 
are not as marked as in the adult type of colon In the same eases 
the colon as seen on the eight bonr and twenty four honr film follow 
mg banum meal usually showed more baustrations than on the banum 
enema film 

g Flexures There were thirty-one infants in whom the flexures 
could be studied Nino of these showed annular or very poorly marked 
flexures aud twenty two showed angulated flexures (Fig 3) 

ABNORMAL CASES 

Premature Infants — There were five premature infants with birth 
weights from 2 0 kg to 2 2 kg on whom fourteen examinations were 
made There was no marked decrease in the emptying tune of the 
stomach Of the fourteen examinations made eight showed emptying 
at live hours, thus showing a larger percentage empty m five hours 
than that shown by the group os a whole No other differences were 
noted. However this series is too small to draw any conclusions 
Eczema There were nine cases of eczema The examinations 
showed no significant changes as compared with the normal group 
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Syphilis — The eleven infants from syphilitic mothers also showed 
no marked changes in the gastrointestinal roentgenograms 
Minor Disturbances — Sixteen infants comprising those showing minor 
clinical disturbances, such as shght constipation, upper respiratory in- 
fections, mild diairkea, and questionable liypertomcity, were not found 
to difter from the lest of the series m the loentgenologie studies 

DISCUSSION 

According to the literature, there is great variance in the obseiva- 
tions and conclusions in regard to the gastrointestinal tract of infants 
We should like to compare some of our findings with those of earlier 
workers 

There has been a great deal of difference of opinion as to stomach 
form Alwens and Husler 5 described three types of stomach dependent 
on the taking of fluids in the vertical position, the taking of fluids in 
the horizontal position, or the taking of gruels of thick consistency in 
the vertical position The basis of this classification is the air bubble 
Tkeile 6 describe two mam types of stomach, the “bagpipe” form 
of Leven and Banett and the “tobacco pouch” form of Pisek and 
Le Wald However, he states there may be infinite varieties of transi- 
tional forms Pisek and Le Wald stated that there is no definite form 
of stomach in the mfant 

Finally Rogatz 7 using no contrast medium divided the infant stom- 
ach into two mam types (1) the shape of a pear or flask lymg on 
its side with a large, circular fundus and a smaller narrow pyloric 
area , (2) smooth elliptical or oval m shape, occurrmg less frequently 
He also describes a third form, common to both when thick gruels are 
mgested, namely, a small circular or oval form about one-third the 
size of the fluid forms with little or no air bubble at all 

From our observations we are forced to the conclusions, in agree- 
ment with Pisek and Le Wald, that there is no constant form of the 
mfant stomach m the roentgenogram and that there are wide varia- 
tions m different individuals and even m the same individual at various 
times In agreement with Pisek and Le Wald, Leven and Barrett, 
Flesch and Peteri, 8 Trumpp,® and Rogatz, 7 we found that the long axis 
of the stomach is almost always horizontal 

In agreement with Ladd and other workers we rarely found peri- 
stalsis in the stomach Rogatz 10 described a definite “peristolic func- 
tion,” that is the capacity of the stomach wall to surround or grasp 
its contents following the ingestion of food This is not to be confused 
with the more familiar peristaltic function 

The emptying time of the infant’s stomach has been studied by 
various workers and the times given vary greatly (See Table VUI ) 
We have found in normal infants some barium may be visualized m 
the stomach even after 8 hours Ladd states that if a feedmg is given 
after the barium meal, there is a tendency to faster emptying We 
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Tabu YHI 


Eujtono Time or Stomach 



TIME WITH BHA8T 
E1EDINO 

TIME WITH ASCTiri 

CIAL rUDINO 

AtJTIIOl 

Newborna 

2 3 hr 

3 -4 hr 

Vogt 

Nunllng* 

3 hr 

5 hr 

Alwem3 

2^ hr 

214 a hr 

Ladd* 


3 hr 

4 hr 

Kerleyi* 


2 3 hr 

3 -4 hr 

Theile* 


114 2 hr 

3 5 hr 

Kahnu 


114-4 hr 

3 -4 hr 

W 3% -H hr 

2^-4 hr 

1 hr 40 min 
o\er 3 hr 40 min. 

314 8^ hr 

Bewron 

8hukryi3 

Lramitai* 

Demuthi* 


were not able to confirm this In our regular senes tbe infants were 
fed again tlieir regular formula four hours after the barium meal, and 
it will be noted (Table HT) that os high as 43 per cent of these chil 
drcn showed some residue after eight hours. In the ten special eases 
in which no feeding or water was gneu after the barium meal until 
the stomach nas emptj oar longest emptying time was between sue 
and one half and seven hours 

De Buys and Hennquea 1 ’ state that motility of the stomach is more 
rapid when the child is placed in the nglit lateral position, and com 
paratively slow in the supino position In onr senes the child waB 
usually in the supine position though no attempt was made to have 
the child in any fixed position 

In agreement with other observers we found that the meal finds its 
waj into the small intestines very quickly after the beginning of feed 
ing Be Wald 1 ' states that the duodenum rarely shows the caplikc 
appearance in infants We found that this was the oase and also that 
the pylorus and duodenum were diffioult to visualize Prom our ob- 
servations the infant jejunum does not present the adult feathery ap- 
pearance We have not found this previously mentioned in the litem 
tare, and we have no explanation for it The emptying time of the 
small intestine in olnldren has been studied by Kalin” who gives the 
time in stomach as four to five hours, small intestines, as seven to 
eight hours, large intestines as two to fourteen hours. With dye 
stuff the entire passage took from four to twenty hours on the aver 
age about fifteen hours De Backer and ran de Pntte 11 fonnd that 
the small intestinal tract- is not emptied until after eight hours after 
two and one-half lionrs^the contrast meal may be in the cecum, m 
Bix to seven hours to the splenic flexure, and m eight hours in the 
sigmoid flexure, and the entire mtestinal tract is free m from eighteen 
to twenty four hours 

In our series of 281 examinations the eight-hour film showed nine 
instances and the twenty four hour film, 170 instances in which the 
entire tract was empty (Table TV) Although there hns been a very 
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Syphilis — The eleven infants from syphilitic mothers also showed 
no marked changes in the gastrointestinal roentgenograms 
Minor Disturbances — Sixteen infants comprising those showing minor 
clinical disturbances, such as slight constipation, uppei respiratory in- 
fections, mild diarrhea, and questionable hypertomeity, were not found 
to differ from the rest of the series in the roentgenologic studies 

DISCUSSION 

According to the literature, there is great variance m the observa- 
tions and conclusions m regard to the gastrointestinal tract of infants 
We should like to compare some of our findings with those of earlier 
workers 

There has been a great deal of difteience of opinion as to stomach 
form Alwens and Husler 5 described three types of stomach dependent 
on the taking of fluids in the vertical position, the taking of thuds in 
the horizontal position, or the taking of gruels of thick consistency in 
the vertical position The basis of this classification is the air bubble 
Theile 6 describe two main types of stomach, the “bagpipe” form 
of Leven and Barrett and the “tobacco pouch” form of Pisek and 
Le Wald However, he states there may be infinite vaneties of transi- 
tional forms Pisek and Le Wald stated that there is no definite form 
of stomach in the infant 

Finally Rogatz 7 using no contrast medium divided the infant stom- 
ach into two main types, (1) the shape of a pear or flask lying on 
its side with a large, circular fundus and a smaller narrow pyloric 
area, (2) smooth elliptical or oval m shape, occurring less frequently 
He also describes a third form, common to both when thick gruels are 
ingested, namely, a small circular or oval form about one-third the 
size of the fluid forms with little or no air bubble at all 
From our observations we are forced to the conclusions, in agree- 
ment with Pisek and Le Wald, that there is no constant form of the 
infant stomach in the roentgenogram and that there are wide varia- 
tions in different mdn iduals and even in the same individual at various 
times In agreement with Pisek and Le Wald, Leven and Barrett, 
Flesch and Peteri, 8 Trunipp,® and Rogatz, 7 we found that the long axis 
of the stomach is almost always horizontal 
In agreement with Ladd and other workers we rarely found peri- 
stalsis in the stomach Rogatz 10 described a definite “peristolic func- 
tion,” that is the capacity of the stomach wall to sui round or grasp 
its contents following the ingestion of food This is not to be confused 
with the more familiar peristaltic function 

The emptying time of the infant's stomach has been studied by 
various workers and the tunes given -vary greatly (See Table YHI ) 
We have found in normal infants some banuin may be visualized m 
the stomach eien after 8 hours Ladd states that if a feeding is given 
after the barium meal, there is a tendency to faster emptying We 
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adequate anatomic study of the infant colon by Scammon ,“ roentgen 
studies of the normal colon seem to have been neglected In a gen 
eral way our observations bear out tho anatomical findings of Scam 
mon Le., haustrations were poorly marked, the sigmoid colon ap- 
peared relatively long and redundant and the flexures were not as 
well marked as m the adult 

r£sitm£ op findings in average case 
The progress of the meal may be briefly summarized as follows 
(compare Pig -4) 

Immediate film 

The stomach began to empty Small globules of barium were seen 
in the lower part of the small intestine The pylorus, duodenum, and 
jejun um were rarely seen No meal i\as visualized near the ileocecal 
junction. 

One-and-aue half hour film 

Tho stomach still showed a considerable quantity of meal It was 
ompty m five out of 281 examinations Frequently it had changed 
its shape from that shown on the immediate film The pylorus, duo- 
denum, and jejunum were more often seen on this examination than 
on the imm ediate film. Globules in tho ileum had increased in number 
and were well disseminated or shown as groupings in various patterns 
The meal had not yet reached the ileocecal junction 
Three-hour film 

The stomach was empty in thirty two, II per cent, out of 281 ex 
animations The pylorus, duodenum, and jejunum were not seen as 
often as on the one-and one-half hour film. When there was a gastnc 
residue, it varied considerably as to the amount of meal m different 
cases and different examinations m the same case Tho shape had 
frequently changed from that shown on the previous films Globules 
of banum were frequently grouped near the ileocecal junction, and 
the cecum often showed partial filling 
Five-hour film 

The stomaoh was empty in eighty-eight, 30 per cent, out of 281 ex 
anim ations. The pylorus, duodenum, and jejunum were uncommonly 
seen. Scattered masses were often seen throughout the small intes- 
tine, and the colon was usually well filled from the oecum to the mid 
die of the transverse colon, and sometimes to the splenic flexure 
(twenty four examinations) 

Eight-hour film 

The stomach was empty in 168, 47 per cent, examinations out of 28L 
In the 123, 43 per cent, examinations which showed gastnc residue, it 
usually appeared as a very small amount The gas bubble was often 
quite large whether or not the stomach was empty The small intestine 
frequently showed s m all scattered masses of banum The colon was 
well filled in ten cases, in the other cases there were isolated masses 
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of barium The colon and entire gastrointestinal tract were empty m 
nine examinations out of 281 
Twenty-foui -houi film 

The stomach was empty in all examinations Small intestine rarely 
showed a few isolated globules of barium The colon was entirely 
empty in 170 out of 281 examinations (Table TV) 

SUMMARY 

1 Two hundred and eighty-one roentgenologic gastrointestinal ex- 
aminations were made on 133 infants (sixty-three boys and seventy 
girls), aged from one week to six months 

2 Barium enemas nere given to 100 of these infants 

3 The study of the films shows that marked variations may be 
found between individuals or in any one individual at different times 

4 These are illustrated by such findings as (1) the variation m 
the emptying time of the stomach which is from one and one-half to 
more than eight horns, (2) the lack of any constant shape of the 
stomach, (3) the changing pattern presented by the globules of barium 
in the jejunum and ileum, or (4) the variation m the amount of re 
dundaney of the sigmoid 

5 Thirty-foui roentgenogiams selected from the 1,686 films of these 
133 infants have been leproduced to illustrate the individual varia- 
tions noted 
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NORJUL NUTRITION DURING CHILDHOOD 

Julian D Bo\d, JLD 
Iowa City, low v 

P REVIOUS reviews of this series ha\ e dealt with problems of nutn 
tion in general and with the feeding of the normal infant This 
presentation will offer a ro\iow of some concepts pertaining to tlm nutn 
tion of the child from the period following infancy through adolescenco 
and will have ns its thesis the desirability of dietary supervision through 
out the whole period. Consideration of therapeutic diotary measures will 
be reserved for presentation at another time 
In review, the quantitative and qualitative food needs of the body 
stand m direct relationship to the quantity and qualit> of growth and 
expenditure of energy Defects of nutrition raa> bo mashed, absonco 
of outstanding disease offers no e\ idenco that the diet is adequate. Food 
which satisfies the appetite will not necessanh meet the body s needs, in 
fact, with the types of foodstuffs customarily employed as the chief 
constituents of the dictan the likelihood of qualitative inadequacy of 
such a regimen is great. "Within limits the quantity of growth will be 
determined b\ tho minimal allowance of an} of tlio dietary csscutials, 
in some instances, gross growth may seem ample, yet with minimal m 
takes of certuin essentials the quality of tissue eomjKJsition may be 
deficient. Not onlj are the amounts of the \nnous essentials important, 
but also the ratio which one bears to another Fortunately, in any type 
of mixed diotary usually employed in the average community, many of 
the phases of the diet will be met adequately without any special con 
sideration This holds for most of the minerals used in the body and os 
well for the calorics. Potential defects most common in tho diet of tho 
child m this country pertain to the amount and quality of protein in 
gested, the amount of calcium and phosphorus offered and the ratio m 
which they exist in the diet, and the allowance of iron, iodine, and the 
various vitamins. Of tho latter, certain diets habitually used may ap- 
proach inadequacy in numerous regards, probably special consideration 
is required to msuro sufficient intake of vitamins D, A, C G and B, tho 
need for emphasis decreasing in tho order named 
Tho need for supervision of the diet of the infant has been forced into 
tho consciousness of tho medical and lay public within the past two dec 
ades and now is quite generally accepted and practiced with varying 
degrees of thoroughness and insight From the emphasis placed on tho 
diet of the infant, one might conclude b } inference that the nutritional 
needs of the infant differ in some significant manner from that of the 
human organism at anv later period of life, mile the state of infancy 
does off er certain nutritional problems peculiar to that age of life the 
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of barium The colon and entire gastrointestinal tract were empty in 
nine examinations out of 281 
Twenty-foul -hour film 

The stomach was empty m all examinations Small intestine rarely 
showed a few isolated globules of barium The colon was entirely 
empty in 170 out of 281 examinations (Table IV) 

SUM JI ARY 

1 Two hundred and eighty-one roentgenologic gastrointestinal ex- 
aminations were made on 133 infants (sixty-three boys and seventy 
girls), aged from one week to six months 

2 Barium enemas were given to 100 of these infants 

3 The study of the films shows that marked variations may be 
found between individuals or in any one individual at different times 

4 These are lllustiated by such findings as (1) the variation m 
the emptjing time of the stomach which is from one and one-half to 
more than eight hours, (2) the lack of any constant shape of the 
stomach, (3) the changing pattern presented by the globules of barium 
in the jejunum and ileum , or (4) the variation in the amount of re 
dundancy of the sigmoid 

5 Thirty-foui roentgenograms selected from the 1,686 films of these 
133 infants have been repioduced to illustrate the individual varia- 
tions noted 
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may not be taken into consideration Recognition of the inadequacy of 
such measurements for this purpose fortunately is gaining ground, a 
child may weigh less than the standard value for his height yet not ho 
abnormally thin, on the other hand, he may exceed Ins predicted value 
and still bo mninounslicd. Attempts ha\ o been mado to differentiate the 
desirable woight ratios for dnldron of varied types of habitus through 
recognition that the sizo of tho skeleton will determine the amount of 
soft tissues appropriate for an individual child. 1- ‘ 1 Through such 
means a fairer evaluation of the quantitative aspect of nutrition may bo 
gained. Physical measurements become much more vnlunblo if obtained 
at successive intervals on tho some child and comparisons mado as to tho 
rate of gam However, many factors other than anthropometric measure 
ments must be considered m estimating tho adequoev of nutrition m all 
its aspects. Such measurements may detect the presence of marked un 
der or ovemutntion, but usually will not reveal the perversions of nutn 
tion for which the term 1 malnutrition ’ might well be reserved Some 
of these manifest themselves in symptoms or signs which are more or leas 
pathognomomo but which often represent tho existence of a vicious 
cycle usually involving nutritional disturbance ns an important link 
These may reflect themselves in alteration of the turgor of the tissues, 
color of the skin and mucous membranes, degree of alertness, or in evi 
deneea of apathy or irritabdity poor posture, restlessness, disturbed 
sleep or other signs of chrome fatigue “ Tho demonstration of nppre 
eiable degrees of dental decay or the history of habitual constipation 
usually may he accepted as sufficient evidence that perverted nutrition 
exists. Laboratory procedures such os roentgenograms of bones, de 
termination of the levels of various constituents of tho serum or 
metaboho balance periods, may reveal evidences of disturbed nutrition 
which otherwise might be merely suspected or missed. 

The results of diilcrent nutritional Burveys made m various sections 
of this eountrv may bo taken to indicate either tho existence of wide 
spread malnutrition' or that little nutritional disturbance exists except 
under unusual circumstances 1 This discrepancy is dependent m part 
on the confusion of quantitative uuderautntien with the less obvious ovi 
dences of malnutrition or perverted nutrition Evidences of the latter 
status do not imply conditions incompatible with life or immediately 
dangerous, but thoy are significant m their relation to the efficiency and 
later health of the individual One finding of significance in these nutn 
tional surveys is that tho uutntional status of children seems actnallv 
better since the inauguration of relief measures than theretofore explain 
able cm the basis of the increased attention to efficient feeding which the 
recent regimen of relief has inaugurated. 1 Data of this type are lllumi 
nating, and if dietary conditions can be maintained at the improved 
levels of efficiency , the level of health of tho community can be expected 
to riso correspondingly If relief becomes unavailable and the children 
ore left to the typo of dietary the dopressed economic situation will 
enforeo on most the results will be disakrous The lessened death rato 
observed in England during the past two centuries is considered by 
Harris* as dependent in part on the gradually improving level of 
national nutrition Whilo tins may be taken as evidence of greater avail 
ability of suitable foods throughout tho year, it must be recognized that 
financial stress together with unfamiliantv with the types of foods most 
needed by the body, will tend to lower the nutritional status unless the 



252 


THE JOURNAL OP PEDIATRICS 


services of poisons skilled m the science of nutution are available to 
assist m the administiation of lekef mcasuies 
Many conditions otliei than poverty can contribute to the establish- 
ment of malnutrition - 1 Adequate nutrition involves adequacy of in- 
gestion, digestion, absoiption, utilization, and excretion These may be 
affected thiough oigame 01 functional distuibances, the former may 
depend on the presence of infections 01 on mechanical causes, the latter 
on overactivity of body 01 of nnnd, or on poor diet habits Poverty 
exeits its effects moie thiough paiental ignorance 01 skiftlessness than 
through inability to obtain nutritionally adequate foods, suitable ex- 
penditure of the same amount foi food with a wisei choice of foodstuffs 
would lessen great!} the deficiencies of the diets of the poor The initial 
reserve of stored nutritional essentials will condition the appeal ance of 
nutritional disturbances 1 Among mechanical factors conditioning mal- 
nutrition, poor teeth, very laige tonsils, and nasal obstruction should 
be mentioned 11 Appetite will be impaned thiough persistent postnasal 
discharge Physical conditions leading to fatigue will lessen voluntary 
food intake, such conditions include chiomc nasal obstruction, poor 
vision, oi difficult locomotion fiom any cause Focal infection can con- 
tribute through its iole in producing nasal obstruction, tonsillar en- 
largement, and postnasal dnp, as well as by the effects of the infection 
pei se, such infections seem to have the effect of diminishing the rate 
of gastroenteric peristalsis, with delayed emptying time of the stomach 
The presence of any illness may serve to lessen the appetite and dimmish 
the intake of suitable food Diseases which are associated rvith lessened 
ability for absorption of digested food may induce deficiency diseases 
even though the intake is ample 12 The use of therapeutic diets is a 
source of danger, unless caie is emplo}ed to make the diets nututionally 
complete Among the functional causes of diet inadequacy, the psycho- 
genic disturbances are most important among the more well-to-do 13 These 
difficulties arise fiom a basic misconception of the simple facts of nutri- 
tion Undei t his designation seveial situations may be included, some of 
which already have been mentioned First, the adult members may fail 
to appreciate the qualitative need foi certain types of food for them 
selves or their children and thiough either caielessness or ignoiance per- 
mit the child to choose at will fiom the foods offered at the table, without 
any conscious attempt to make the foods offeied qualitatively suitable 
In general, a child may be expected to adopt the least desirable food 
habits of his adult associates, this plays a laige part in conditioning the 
type of food intake of the individual tluoughout Ins lifetime On the 
otliei hand, overzealous application of impeifect knowledge concerning 
suitable dietaries may lead to food consciousness of such a degree that 
eating becomes a buiden rathei than a loutmc peiformance, and the 
child thiough lebcllion de\elops into a feeding pioblem, and malnutri- 
tion results e\en though suitable food is offered A similai end-result 
mu} obtain when the child is permitted to de\elop pool oi nregular habits 
of eating, sleepmg, bowel function, oi other necessary physiologic acts 
Many references pei taming to the value of lanous foods, singly oi in 
combination, have been cited m the foiegoing and in pievious reviews of 
this senes The trend of relevant literature has been to substantiate 
the mews presented theiein Numeious ieview T s have appeared pertain- 
ing to human nutrition as a whole 1 2 8 10 11 Otliei studies ha\e dealt 
with the bod\ ’s requnement of the various vitamins, minerals, calories 
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and protein, with the special \alues ottered by vanoua specific foodstuffs, 
the rSlo ploy ed by tho ncid base nature of tho diet aab on nutrition, and 
body function, and tho relationship of diet to resistance to infection. 

Sherman, in discussing trends m tbo recent advances m tho chemistry 
of food and nutrition, comments on the relation in structure between 
ammo acids and the organic catalysts, such as thyroxino glutathione 
adremn, aud insulin The important r81e played by the ammo acids in 
the body’s functions and the bmited ability of tho body to synthesize 
them renders it necessary that tho body recoivc tho various essential 
ammo acids in the food in sufficient amounts A newly identified ammo 
acid, methionine, is recognized as an essential component of proteins. He 
implies also that casein may contain still othor units ns yet unrecog 
nixed. 1 Considerable danger of inadequate ingestion of first-class protein 
foods exists among children, 11 this is noteworthy only when tho ingestion 
of milk is markedly curtailed. Sherman points out that low milk diets 
incur the likelihood of deficient intake of calcium and that this may not 
be apparent clinically but may result in bone of deficient calcium con 
tent Morcov er, under such a dietary there is often a parallel deficiency 
of yitamms A and G The low content of calcium in tho infant’s bones 
at the timo of birth is an aid to its delivery but increases the hoxard of 
the development of rickets during infancy unless amplo amounts of 
that mineral and of vitamin D are supplied Tho average doily per 
capita consumption of milk in the state of Illinois during tho years 1929 
1931 was less than two tlurds of a pint, 1 ' in England it is much less. 1 * 
The English minimal standards of a pmt daily up to tho ago of five years, 
and a half pint daily from five to ten years ore much lowor than those 
recognized in this country *• tho customary lowered intake of milk to- 
gether with lessened sunshine, may account in considerable measure for 
tho high incidence of rickets described by Hams 1 He states that a 
recent survey indicated that 88 por cent of five y ear-old children in a 
large group showed ovidenees of past rickets and that in 1918 11 per 
cent of tho crippling of school children was ascribed to the residual de 
formities of that disease In the report of tho conference between the 
Ministry of Health and tho Committee on Nutrition of tho British 
Medical Association dealing with the minimal essentials for a completo 
diet, the value of milk m the diet was stressed especially because of 
its content of first-class protein minerals and vitamins, together with 
carbohydrate and fat all ‘m a naturally balanced form. ’*• 

Less stress is placed oa tho necessity of special measures to insure suf 
flcient iron intake after tho stage of infancy 1 Tho infant bom at term 
is safeguarded through the storage in its body of a supply of iron suf 
flcient to meet bis needs in some measure for the first few months of 
life. 

Two recent studies relating to the significance of the acid base poten 
tialitics of tbo diet seem significant in view of the prominence given to 
these footers in the advertising of various foodstuffs. Bischoff, Sansum 
Long, and DeWar 19 determined the effect on tho plasma bicarbonato and 
the scram pH of various foods and acid and basic salts Even when 
large amounts of foods with acid ash were given, no significant or pro- 
longed alteration in the plasma bicarbonate serum pH or urine acidity 
could be established The eating of a pound of steak had barely more 
effect than did the ingestion of a quart of milk. A pound of bananas 
or a quart of orange juice showed no effect on tho acid base equilibrium. 
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Moigan and liei colleagues 20 studied tlie 1 espouse of newly weaned 
puppies to the ingestion of diets of casein, agar, suciose, suitable souices 
of vitamins, and vaiious salt mixtures, the latter weie acidic, neutral, 
and basic Some animals received vitamins A and D m the form of cod 
liver od, while others received only their vitamin A as butterfat The 
significance of all the findings is not appaient, but they tend to show 
that cod liver oil is least necessaiy when the ash of the diet approaches 
neutrality and is most needed and most effective with an acid ash diet 
The serum chemistry reflected in its changes the natuie of the salt ma- 
ture employed, but the changes weie of minor degree Low calcium diets 
led to bone lesions which weie more maiked than weie obseived under 
any othei legimen 

Sherman 1 and Hams 2 both state that the clinical significance of shoit- 
age of vitamin B in the ordinary diet is much less impoitant than that 
of vitamin G Hams emphasizes the fiequency of vitamin D shortage in 
England, Sheiman feels that the overexploitation of that vitamin m 
this country has been unfortunate, leading to an exaggeiated sense of 
its importance m nutution Equal emphasis should be placed on the 
adequacy of intake of calcium and of phosphoius 

Hess 21 studied the incidence of night blindness as observed by ophthal- 
mologists, and fiom the low incidence leported he concluded that de- 
ficiency of vitamin A is not particularly common Jeans and Zentmire 22 
studied the degiee of daik adaptability m a laige senes of apparently 
healthy children and found a lugh percentage of subchmeal night blind- 
ness, which was corrected through the administration of vitamin A Prom 
their study they are led to believe that there is a widespiead deficiency 
of vitamin A m the diets of chddren The significance of vitamin A m 
1 elation to infection received the attention of many investigators Hess 21 
states that respiratory infections of infants are not due to deficiency 
of vitamin A and usually their incidence cannot be lessened by the use 
of a diet rich m that factoi His subjects, howevei, were not observed 
under conditions of low vitamin A intake Clausen 23 and Robertson 24 
have reviewed recently the relationship of nutution to infection, and 
their conclusions are similai Clausen states that susceptibility to in- 
fection is not as a rule affected by diet, while resistance to infection mav 
be greatly reduced by deficient diet The effects of deficiency of vitamins 
A and C are notewoithy m this legal d, and undei certain conditions 
inadequacy of vitamin B may exert a similai effect Accoidmg to him, 
a similai lelationship foi vitamin D has not been established Robertson 
con elates the clinically observed value of vitamins in the piophylaxis 
against infections with possible suboptunal amounts of these m the diet 
Although susceptibdity does not seem to be alteied thereby , the subse- 
quent course of the infection seems to be modified If the storage and 
ingestion level of vitamins already is at an optimum level, little may be 
expected fiom furtliei additions, the difficulty lies m the fact that 
optimum levels for the vanous vitamins remain to be determined An 
experimental study by Greene 23 shows that some alterations m serologic 
characteristics can be obtained through variation m the level of vitamin 
A available Rabbits depleted of vitamin A weie found less able to 
produce immune bodies to erythrocytes of sheep or oxen than were well- 
fed conti ols or those depleted of vitamin D A smaller and possibly in- 
significant difference was noted m the ability' to produce agglutinins for 
injected B typhosus organisms 



CBITICAli REVIEW 


255 


Studying a group of over 200 women uud children who were living 
under decidedly unfavorable dietary conditions, Brown, Campbell, 
Stoner, and Mncy observed the effect of adding to the diet 3 gnu of non 
fermenting yeast daily They report that beneficial results were ob 
tamed as seen m gam m weight and lessening of anorexia and of con 
stipation No undesirable effects were noted,** The foods employed by 
these subjects were deficient m many of the essentials for normal nutn 
tion, including vitamin B Whether similar results might be expected 
through supplementing less limited diets with jeast remai n s open for 
question. 

With subclnucal degrees of vitamin C deficiency m nnnd, Dalldorf* 7 
studied the ease of production of petechial hemorrhages through the 
application of reduced atmospheric pressure, employing the technic de 
scribed by Hecht The apparatus used consists of a glass cup with an 
inner diameter of 1 cm , and with a flange of 8 mm. -width, connected 
with a device for producing negative pressure and with a manometer 
The pressure at which petechiao appear is noted, tho standard for each 
individual must be known, since wade venations m capillary resistance 
seem to characterize different persons. For this reason, isolated read 
mgs offer little or no significance. The values observ ed in 251 children 
ranged from 10 to 50 mg mercury, with an averago value of 30 to 40 
mg Among a group of fifty four children living under adverse eco- 
nomic conditions, the average pressure at which petechiae first were 
observed was 25 4 mg of mercury, although over 9 per cent had values 
of over 50 mg Successive measurements were made in fifty two chil 
dren, before and m the course of improved diet Their initial average 
values were 22 mg , after several months of hospitalization, the averages 
were up to the level observed m the other children m tho hospital. Two 
children observed daily showed rapid increase in capillary resistance. 
A rapid improvement might be expected when vitamin 0 deficiency is 
corrected, as a corollary of histologic studies of Animal* studied similarly 
The author states that apparent!} healthy guinea pigs frequently show 
evidences of scurvy at their costochondral junctions and that twice as 
much vitamin C is needed to prevent lesions in the incisor teeth of 
guinea pigs as is necessary for a\ oidance of frank scurvy Fragility 
of capillaries appears m these animals within forty-eight hours after 
inauguration of low vitamin C diet Presnell** found that the blood of 
scorbutic guinea pigs has a prolonged clotting time, fewer platelets and 
red corpuscles, and less hemoglobin than their normal controls. These 
findings antedate any other manifestation of scurvy in these »mmnls 
but offer no data for humans. The rabbit does not show similar changes 
after twice the period needed for their production in the guinea pig 
Greene** employed the negative pressure test on children s skin, as de 
scribed above, studying well nourished preschool children os subjects. 
He considered tho test positive in 22 per cent of the group The test was 
also positive m 9 per cent of a well nourished group of older children 
as compared with a positive incidence of only 8 per cent of a group of 
malnourished children receiving only a small amount of vitamin C 
He emphasizes that a positive capillary test cannot be considered 
pathognomonic of vitamin C deficiency The identification of vitamin C 
os ascorbic acid and its availability m concentrated form in various food 
stuffs have led to tho appearance of ascorbic acid on the market in pure 
form suitable for administration either by mouth or pa rente rally In 
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health no such measuies need be employed, however, since adequate in- 
take can be offeied m the form of naturally occuirmg foods 30 

Much confusion still ovists legardmg the relative value of various 
sources of vitamin D, and at the present it is not possible to draw clear- 
cut conclusions on the subject The issue is made moie acute through 
the appearance on the market of numerous foods enriched with “the sun- 
shine vitamin ” Sherman's remarks concerning the overexploitation of 
vitamin D are pertinent in this connection 1 It is easy to focus atten- 
tion on this one food essential to the exclusion of others equally worthy 
of consideration In geneial, it probably is very desirable to supple- 
ment the intake of vitamin A m a degree parallel to that of vitamin D 
since often their potential deficiencies run parallel and evidence is ac- 
cumulating to pomt to the ad\ antage inherent m the use of vitamin A m 
amounts greater than those needed to prevent obvious disease 

Various authorities have offered estimates as to the quantitative d etan 
requirements of mankind Man} of these consider only the adult and 
will not be discussed m this review Butish dietary authonties 10 asked 
to state as nearly as possible -what a safe standard dietary would offer, 
stated that a desnable daily caloric intake should range from 900 to 1,100 
calories during the first two years of life, 1,400 to 1,700 during the third 
to sixth }eai, with progressive increase up to 3,000 to 4,000 calories for 
the adolescent boy, oi 2,800 to 3,000 for the adolescent gnl The need for 
piotein consumption in gi eater amounts by the growing child than the 
adult is emphasized, also that much of this should be supplied as “first- 
class” piotein, or that which appioximates the composition of the body 
tissues most closely The value of milk m this connection is stressed 
McKay and Evans 31 obseived the intake of children of preschool age 
and determined that their daily piotein intake was equal to about 2 7 
gm per kilogram body weight or to 1 1 gm pei inch of height Half of 
this was supplied by milk, 19 per cent by cereals, 19 per cent by meat and 
eggs, and 9 per cent by fruits and vegetables About 13 per cent of the 
calories weie supplied as piotem They remaik that tlus intake seems 
consistent with the maintenance of health and good physical develop- 
ment Sherman 10 emphasizes that animal or human organisms may grow 
to matunt} with bodies pool m then content of calcium or of non if 
the content of these minerals in the diet is suboptimum, yet such in- 
dividuals may appear well nourished Balance studies show that the 
amount ingested may exceed excietion m the child leceivmg as little as 
0 4 to 0 46 gm of calcium a day, but twice this intake is necessary if 
optimal retentions are to be observed Such values are most readily at- 
tainable tlnough the daih ingestion of a quart of milk The desired 
ratios of calcium to phosphorus in the diet may show wide variation, 
because of the relatne late of growth of bone and muscle, each of which 
requires phosphorus for its composition howevei, if the dietary intake 
of calcium and of phosphorus is libeial, no fuithei attention need be 
paid to the ratio of one to the other m the diet Sherman also notes 
that a liberal intake of calcium seems to aid m the conservation of iron, 
a mineral the metabolism of which usually is consideied as wholly dis- 
tinct fiom that of the foimei He implies that as knowledge is gained, 
further mterpla} of function will be detected between various dietary 
components 

Wait and Roberts 32 observed the food intake of a group of well- 
nourished girls aged ten to sixteen vears and computed the amounts of 
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various dietary factors ingested Total calorics varied from 1,660 to 
2,926 per daj Considerable variability m the energy intake of the 
individual was noted with free-choice diets, ranging from 10 per cent 
to 181 per cent, averaging 49 per cent Thcj emphasize that because 
of this fact, more than four days’ observation must be included in evaluat 
mg the intake of a child The average daily caloric intake per day 
was about 66 per kilogram of body weight for the prepubcral age, lessen 
mg progressively through the period of declining growth to a lovel of 
38 calorics per kilogram per day at the completion of adolescence The 
protein intake paralleled this m large measure, from the level of 2 gin 
per kilogram at eight to ten years to 1 2 gm. per kilogram at sixteen to 
eighteen years, Koehne,** m a similar study of girls from six to thirteen 
years of age, offered a standard dietary but allowed considerable choice 
ns to size and number of servings and m some measure as to the dietary 
constituents. The diet eaten had an average ealone distribution of 14 3 
per cent from protein, 43 2 per cent from fat, and 42 6 per cent from 
carbohydrate Each child was given about a quart of milk daily and as 
much butter as was desired The calories per kilogram body weight per 
day ranged from 75 to 80 for the younger girls to 55 to 60 for the older 
ones, the corresponding protein intakes wore 2*/ to 3 gm. for the 
younger girls and 2 gm for tho oldest The diets were basic the average 
total daily intakes of calcium phosphorus and iron for nine of the girls 
were 44 mg , 49 rag , and 0 44 mg , respectively The author concluded 
on the basis of theso observations that under suitable circumstances the 
child ’s appetite is an adequate guido for its food needs. Suitable circum 
stances in this study included the presentation of foods of high biologic 
value and surroundings conducive to their ingestion Hubbell and 
Koehne* 4 studied tho retentions of calcium, phosphorus, and nitrogen by 
these same girls, under diets of the type described. These consisted of 
coreals equivalent to 15 8 per cent of tbo total calories, milk 31 8 per 
cent vegetables and fruit 17 8 per cent, fats 18 1 per cent meat, eggs, 
cheese etc , 11.4 per cent, sugars and sweats, 5 6 per cent all expressed 
in the proportion of the total daily calories each item supplied The 
average intake of calcium and of phosphorus was 1 4 and 1 5 gm., respec 
tively A second and third diet differed from this one in that sugar was 
added m amounts sufficient to increase the total calories by 6 per cent 
and sixteen to eighteen per cent, respectively On the low sugar diet 
the average retentions of nitrogen, calcium and phosphorus were 26, 5 
and 7 mg per kilogram of body weight per day The second diet gave 
retentions practically the same as these, while with tho high sugar intake 
there was reduction m the retention of calcium in five out of seven girls 
studied and a tendency to increased retention of nitrogen and of phos- 
phorus. The retention levels observed in this study are lower than those 
considered desirable by some students of mineral metabolism. 

Steams 10 reported m abstract the summary of retentions of calcium 
by infants and children receiving various amounts of milk, with diets 
which otherwise were quite comparable The infants and young children 
were given additional vitamin D The age range m eluded children from 
six weeks to twelve years. The infants retamed as much or more total 
calcium than the older children for any given amount ingested. The 
lowest level of retention was in the group aged three to five years. The 
retention per unit of body weight was highest m early infancy dec linin g 
during infancy and early childhood. In all cases, higher retentions were 
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obtained when the intake was increased The curves of daily retention 
levels per unit of weight plotted against the age of the subject paralleled 
closely the piedieted curve of yeaily increment m height 

In a study of the relative value of a pint as compaied with a quart of 
milk a day m the child’s diet, Daniels and her eoworkers 30 determined 
the retentions of calcium, phosphorus, and nitiogen m children of pre- 
school age on the two levels of calcium intake as supplied by those 
amounts of milk They noted a wide variation in the amounts retained 
by children of the same age, and by the same chdd, when the two intakes 
v ere employed Those children previously well fed retained less than 
those who initially had lower reserves of nutrition They suggest that 
the phj siologic condition of the children at the time of the test and their 
individual potentialities foi growth apparently condition the wide varia- 
tions noted m the retentions However, they conclude that when the 
diet supplies sufficient protem, phosphorus, and vitamins from other 
sources, a child between the ages of three and five years can obtain suf- 
ficient calcium foi its needs from a pint of milk daily The retentions 
noted weie 3 to 10 mg of calcium, 6 to 8 mg phosphorus, and 34 to 90 
mg nitrogen per kilogram per day 

Porter-Levin 37 observed retentions varying from 8 to 17 mg calcium 
and 5 to 8 mg phosphorus per kilogram body weight per day m children 
of similar age 

Boyd, Dram, and Steams 38 correlated the retentions of children who 
had dental examinations made simultaneously, many children being re- 
examined on several subsequent occasions All received diets high in 
the various protective factors Correlations showed that highest reten- 
tions of calcium and of phosphorus were noted among the children whose 
teeth were free from decay, intermediate retentions m those whose teeth 
showed inactive decay, and least m those with active decay The latter 
values, however, were as high as or higher than those usually accepted 
as normal, while those of the children with no caries had i etentions aver- 
aging approximately 50 per cent higher than the group with active canes 
The investigators question whether the usuallv accepted retention values 
may not be consideiably less than the optimum 

The gap between familiarity with the nutritional needs of the body and 
the application of this knowledge to the piactical feeding of children is 
not a great one The factors involved include the availability of the 
various essentials in common and readily obtainable foods and the ability 
of parents to supply them and to administer them to the children in a 
suitable manner 

If attention is paid to the use of foods high in their content of pro- 
tective factors, such as qualitatively valuable protein, calcium, and the 
\ anous vitamins, the energy relationships usuallv need little considera- 
tion Foods of the type mentioned include milk and its pioduets, eggs, 
fruits and -vegetables m vanetv and in liberality, and cod liver oih 
While the latter maj be omitted with safetj when the diet otherwise is 
liberal, it enhances the value of a good diet and lessens the dangers of 
the limited diet Morse 38 lias recently reviewed the necessary require- 
ments m a minimum diet for infants and children While such limita- 
tions ma-v be economically necessary, outstanding advantages are offered 
by the diet which is high m the v arious essentials for nutrition While 
meats are desirable and advantageous m the child’s diet, thev should 
not be used to replace milk or other foods Sherman 1 emphasizes that 
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grams are still the staff of life, and that if only a very moderate propor 
tion of these is consumed os “whole/ 7 or slightly milled, the intakes 
of phosphorus, iron copper, manganese, and vitamins B and E will 
usually be ample Milk fruit \egetables and eggs will meet the needs 
for calcium phosphorus, and for vitamins A, C, and G easily, agreeably 
and economically if eaten m moderately high percentage in the diet. 

The economic aspects of adequate nutrition arc of great importance 
at this time An English authority 1 estimates that m England at present 
prices the minimal safe diet for an adult will cost $1.25 per i\eek for raw 
food, and that for a } oung child the cost will bo 75 cents. Desirable diets 
•\\ iil cost correspondingly more Because of this, ho states that m cer 
tain communities adequate diets cannot be obtoinod. Yet much of the 
diffi culty lies in the manner in which the money for food is spent, 
Hawley, 40 m an attempt to compromise between the limitation of money 
for food and the needs of the body, has suggested the following as a safe 
diet, approaching a minimal cost for safety milk — 2 to 4 cups as such 
for' each child daily, one cup for each adult, one milk dish daily for 
the entire family, cereal — daily for breakfast and in somo form again 
during the day, one of these should be as whole gram fruit — three times 
weekly, dried prunes, peaches or apneots once a week, potatoes — usually 
onco a day, or of tenor if desired, vegetables — two daily, as soup or as 
salad, tomato — daily for children, three times a week for adults eggs — 
two or three a week for very small children, dail> for those over two 
years if possible legumes — once a week, cheese, fish — onco a week, 
butter— once daily, the remainder of table fat may be served as oleo- 
margarine meats — two to three times a week, dail} if desired and if 
possible liver, heart or kidney should be served onco a week cod liver 
od— dady for all preschool chddreu for all who are underweight for 
those on special diets, and when prescribed by the physician. Through 
aid in food budgeting and through the aid given by relief agencies, the 
health and nutrition of those chddren so supervised have been reported 
to be at higher levels than heretofore 
Among the more favored economic groups, the problem of wisdom m 
choice of food frequently is as assertive as among the poorer classes 
In addition, the psychologic aspects of child feeding are decidedly more 
m evidence m the former than m the latter group Hunger strikes, poor 
appetite or anorexia, and simdar difficulties often outweigh all other 
phases of the practico of nutrition with these chddren. No agreement 
exists as to the best measure for correcting these psychologic barriers to 
good nutrition. Such attitudes may be credited to the attitudes of the 
other members of the household, ond if this and other aspects of the 
environment could be made ideal, much of the difficulty would be pre 
vented. Contributing factors in the mental set of the child toward his 
food include tho example as to eating offered by the other members of 
the household, differences of opinion concerning food needs outstand 
mg and loudly expressed dislikes for certain foods, the desire of the 
child to assert himself through his food habits or to gain his share of 
attention m tho table eomorsation the overzealous and often misguided 
efforts of the mothor to make the child cat Certainly it is most essential 
that the eating of suitable food bo made a matter of course, and one 
devoid of emotion or display of force The manner of attack is the quea 
tion to l^e answered. Many proponents urge that the diet of the child 
be left to his free choice and data have been presented in the foregoing 
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to show that such a regimen may be nututionally satisfactory Various 
studies of the quality and quantity of food ingested undei fiee choice 
have been published, with more 01 less critical attitude on the parts of 
their authors as to the adequacy of the diets chosen Aldrich 13 states 
that the normal child will eat enough food for adequate nutrition if it 
is offered to him in an intelligent manner, m an attractive form, and 
without undue uiging and that the properly handled aveiage child of 
twelve to eighteen months should be able to feed himself all important 
foods Once this is accomplished, the child should be left to his own 
responsibility regaidmg his feeding, without suggestions as to the type 
01 amount of food, or the speed oi eating Sohcitude may lead to 
anorexia with negativism to the intake of the foods most urged, which 
usually will be those considered the most impoitant However, the crux 
of the whole system is the offcung of only those foods which are qualita- 
tively adequate In other words, foi such a regimen to succeed, the 
paients must have greatei insight than usuallj is displayed concerning 
the types of foods of value m nutution, the child should eat under condi- 
tions free fiom distractions, in a pleasant environment The child must 
not be ei edited wutli any uncanny ability to sense his nutritional require- 
ments Hams 0 lennnds us that the baby with nckets has no instinctive 
craving foi cod liver oil, the lugh incidence of evidence of rickets 
thioughout most of the noithcin climates speaks against the safety of a 
self choice regimen The same investigator has studied the instinctive 
ability of animals to choose then own diets -wisely and has found that 
onlj when a change in diet is immediately beneficial will a lat adopt a 
desirable change He states tnat coirect nutation cannot safely be left 
to instinct, oi to the use of “natuial unspoiled foods,” oi to a varied 
diet, or to a piocess of fiee selection Some form of desirable motiva- 
tion is necessary to direct the chdd into suitable habits of diet Hamill 14 
expresses his opinion that the natuie of a self-selected diet will be 
dictated bi the appetite rather than by the immediate physiologic needs 
Wlule life undoubtedly would continue on a self-choice type of dietary, 
as it has done foi countless geneiations, the safety of such a regimen 
will be m l elation to the intellectual and economic adequacy of those ad- 
ministering it, moieovci, the conscious improiement of the level of 
health which designed nutrition permits wall not be achieved readily, if 
at all, under such conditions 

The answer seems rather to lie m the dissemination of ideas concern- 
ing the interdependence of radiant health and the nature of the food 
intake, and the relative values of various foods Then, if the whole house- 
hold will considei food as a physiologic necessity rather than merely 
a means for pleasing the appetite, a compiomise may be effected between 
the free choice of a diet fiom the substances wisely offeied and the wise 
supei vision of the whole dietary The success of such a regimen is 
exemplified m those children who because of diabetes mellitus are placed 
on a rigid form of diet, complete m all regaids, and who, having ad- 
justed themselves mentally to such discipline, enjoy the regimen and 
exhibit a nutritional state which is supenoi to that of their brothers 
and sisters whose nutution is left to then own dnection 
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Round Table Conference on Syphilis 

Leader Dr Joseph Yampolsky, Atlanta, Ga Assistants Dr M 
Hines Roberts, Atlanta, Ga , and Dr Lemuel R Brigman, Cleveland, 
Ohio 

The Bound Table Conference on Syphilis held at the Wade Park Manor Hotel, 
Cleveland, was called to order by Dr Joseph Yampolsky, chairman. 

CHAI R MAN YAMPOLSKY — This discussion will take up the treatment of 
syphilis in children. Dr Roberts will speak on “Tho Transmission, Occurrence, and 
Behavior of Congenital Syphdis, ” with emphasis on tho treatment. Dr Bngman 
will discuss “Tho Untoward Effects of tho Use of Arsemcnls m Children,” and I 
will discuss the muny nud various preparations used in the treatment of this disease 

Treatment of Syphilis In Children With Special Emphasis on the Use of Stovarsol 

Joseph Yampolsky, M.D 

Today syphilis in children is more easily recognizable, therefore, more cases are 
seen and are amenable to treatment Tins is true especially in children bom of 
known syplubtic mothers, without the children themselves manifesting symptoms of 
syphilis or in those whose diagnosis is assured only through a positive Wassermann 
reaction. 

Stnrri in lus textbook, Diseases of Children, as early as 1894 stated that the 
treatment of hereditary syphilis must be conducted m accordance with those prin 
ciples which goiera the therapy of acquired syphilis in adults with such modifications 
as are demanded by the age of the patient The treatment at that time consisted 
primarily of the use of mercury nud iodides in one form or another As lute as 
1924, Veedera m Abt’s Pediatrics stated that three drugs are in common use in the 
treatment of syphilis m chddren, viz , arsphenamine products, mercury or one of its 
salts, and potassium iodide However, drugs are constantly added to our armamen 
tanum in the treatment of this disease At present besides those mentioned, two 
new drugs in the form of bismuth and stovarsol have been added and also the infre- 
quent use of a combination of bismuth and arsenical preparations in the form of 
bismnreen. 

In ou tlinin g the treatment of syphilis, we might consider Wegner 's^ general 
rule in application of medications used. The treatment depends on the following 
formula 
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X. Thg ninety of the rHmml gym p toms and their percentilo distribution over 
various ages (infancy up to the age of one year, young children from 2 to 5 years, 
school age from 3 to 13 yean, adults over 14 yean of nge) 

2. The effect of the treatment in the various ages, 

3 The results in the cases which became negative and in which the followup 
examination revealed negative clinical and serologic pictures, 

4 The fate of the patients who did not become negative in spite of the * chronic,’ 
continuous treatment 

6 The duration of the treatment 

Arsenical Drugs 

The most common arsenical drugs used are arsphenamine and neoarsphenamine. 
While the weight of evidence is In. favor of nrs phenamine, neoarsphennmine is more 
useful in children because of the ease of administration. 

Ncoarsphe%aftune . — Neoarsphenanune docs not have to be neutralized and may 
be given intramuscularly with safety, one- half dose can be given in each hip with 
little pain and little chance of abscess formation. It is given deeply but not under 
the aponeurosis. It is given in the upper part of the buttocks or external surface 
of the thigh. Two injections are made each week with a total of fifteen injections. 

The following method* of treatment in a ease of syphilis has been used at Emory 
University School of Medicine. A course of sixteen injections of neoarsphenamine 
alternating weekly with mercury salicylate or bismuth is given. The dosage is 0 02 
gm. of neoarsphenamine dissolved in 0 4 c.c. (six minims) ef freshly distilled 
sterilized water given either intravenously or intramuscularly for every 3 pounds 
of body weight. When the intramuscular injection is used, one-half of the dosage 
is given in each buttock and hot compresses are applied to the buttocks for one- half 
hour after the treatment Mercury is given in the form of a suspension of mercury 
salicylate In olive oil or cold cream Intramuscularly and the dosage is 0.5 grain to 
30 pounds of body weight. After the sixteen weeks of treatment a thirty day rest 
Is given when the Wassexmann test is made. If the Wassennann reaction is negative, 
the patient rests for sixty more days and then a complete course of treatment Is given 
again. If the Wassennann. reaction is positive, a complete course is begun im 
mediately, but mercury is omitted completely and bismuth usod Instead. No more 
treatment is given during the first year of observation. After the second course an 
examination of the Spinal Hold is made. Wassennann reactions become reversible 
when treatment is begun very early In infancy and especially in those who have 
positive serologic reactions only Later in life it is difficult to reverse the Wasser 
mann reaction. 

Arsphenawune .- — Arsphenamine should never be used Intramuscularly Silver 
arsphenamine has not been employed very much in the treatment of congenital 
syphilis, and even in adults it is used more often in nearosyphllis. Sulpharsphen 
amine may be used in children over five years of age because of the ease of ad nun 
istrntion and the absence of after-effects. In the cases in which treatment was 
instituted early, the greatest number of cures were obtained. Serologic reverses 
were obtained in practically all children under five years who stayed for at least 
one year’s treatment. When treatment vraa inaugurated at a later age the response 
becamo less satisfactory as the age of the patient advanced. In the older cases 
mercury and the orsemcals ore needed over so much longer a period of time that 
one must consider the toxicity of the drugs os well as the disease itself Slow 
arsenic and mercury poisoning must at least be kept In mmd in cases m which treat 
ment is necessary over a long period of time When arsphenamine is used by the 
synngo method, it may bo diluted in as little as 0 1 gm in 4 ca. of water A safe 
dilution of the neoarsphenamines is about 0 1 gm. to 2 ac, of cold freshly distilled, 
stenlixed water 
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Intraperitoneal Method — The use of neoarsphonnmmo mtrapentoneally is worthy 
of trial if difficulty is found m injecting arsemcnls intravenously and if syphilitic 
manifestations are so acute that a method must he found for the quick absorption 
We 4 hate reported a study of seventeen cases Before starting treatment on the 
children, ne injected several rabbits mtrapentoneally, giving 0 02 gm of neo 
arsphenanune for every 3 pounds of body weight diluted in 0 4 cc (6 minim s) of 
freshly distilled, sterilized wntor for a full course of treatment No bad results were 
encountered at any tune After many months an autopsy wu 3 performed, and there 
wore no signs of adhesions or peritonitis Some of these rabbits wore submitted to 
autopsy shortly after the injection of tlio drug The absorption was almost mi 
mediate, and the pentoneum was ghstcnmg and normal in every way After a full 
course of treatment for the children a gastrointestinal x ray examination was made 
on tho first two pationts No ill effects wero noticed along the whole intestinal tract, 
and no adhesions were present 

We present the following summary 

1 In sev enteen cases of congomtal sy plulis eo\ ermg a period of ov er four y ears, 
patients were given from sixteen to thirty two intraperitoneal treatments, and in one 
coso, eight Only four of these patients present positive Wassermann reactions 
after treatment, but no pationts present any signs of congenital syphilis 

2 Both neosalvarsan and mercurosal wore given lntraperitoncally, these caused 
no deaths, no pontonitis, or adhesions, ns shown by experiments on rabbits. There 
was no bad effect on human beings as shown by x ray nml fluoroscopic examination. 

3 Absorption is rapid from the peritoneal cavity, and if the injection is made 
with propor aseptic technic, it should be attended by no bad sequelae. 

Mercury 

Mercury is the oldest preparation used tor the treatment of congenital sypluliB 
Mercury salicylate has been used extensively , 0 5 grain for every 30 pounds of body 
weight can be given intramuscularly Another preparation, bichloride of mercury, 
can bo giv en either by intramuscular injection, tho dosago being 0 033 c c of a 1 
per cent solution per kilogram of body weight or by mouth m tho form of gray 
powder, the dosage being 0 2 grain twice daily to infants up to 2 grains three tunes 
daily m older cluldran. The ease with which the veins may bo sdorosed should 
keep us from resorting to the intravenous use of mercury Mercury lias been used 
by inunctions in very young infants This is usually given in the form of mercurial 
ointment The doso is from 15 grains up to 1 dram Tho inunctions are given in 
different parts of tjie body to avoid irritation. Mercury may also be given to the 
luetatmg mother as a safe and accessory form of treatment The use by inhalation 
of mercury is of no value 

Bismuth 

Bismuth has been used with success in both acquired and congenital syphilis The 
summary of Sutton 0 is most interesting He said that bismuth seems especially use- 
ful for patients who become intolerant to arsemcnls when one cannot resort to 
mercury In old, treated syphilis the field of action of bismuth is applicable because 
of its breadth — because arsenic becomes devoid of action and is poorly tolerated as 
a result of a sensitization on the order of anaphylaxis which develops 

It is advisable to use bismuth intramuscularly and not intravenously Oral and 
dental examinations should be made constantly during this course of treatment, and 
a urinary examin ation should be made for tho presence of albumin 

Qunuodobismuth is one of the valuable compounds of bismuth The others con 
tain more bismuth, but the addition of quinine and iodide reinforces its action. The 
soluble salts, permit precise dosage, a greater absorption, and a regular action. Its 
efficiency is equivalent to that of the insoluble salts but necessitates a greater fre- 
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qoency of injection* because of the rapid elimination of buanuth The moat common 
aalti u*od in this country aro *alicylnte of bismuth, bismuth sodium tartrate, and 
quiniodob ismuth. 

The Co uncil on Pharmacy ha* warned against the intravenous injection of bismuth 
laltj, and it would seem that, when a preparation can bo given into the muscles, it* 
intravenous injection would expoeo the patient to needle** risk. Nitritoid crises have 
been reported following the intravenous injection of solublo bismuth compounds, and 
ca*aa of sudden death have occurred when an insoluble suspension wo* injected 
accidentally into the circulation. 

2?umarieit 

The mo*t comprehenaiYO study of the use of blsmarsen in children ha* been re* 
ported by Chamber* nnri Koetter t These authors used blsmarsen in 180 children 
and infant* observed for period* varying from one to two and one-half year*. A 
total of 6,349 injections have been given to date. The age* varied from birth to 
fourteen year* of age, the majority being three year* old. 

A complete serologic reversal occurred in 51 per cant in 41 per cent the reaction 
re mai ned unchanged, 8 per cent showed ultimate reversal. Tho Wa**ermaim reversal 
occurred by the tenth week in 4 per cent, by the twentieth week in 25 per cent 
and by the fortieth week In 41 per cent No relapse occurred in any other clinical 
form except in interstitial keratitis. 

Iodide t 

The iodide* should bo used only in case* of late hereditary syphilis since they 
have little effect upon the Treponema pallidum, but may be useful in aiding the 
absorption of exudative gummatous processes. The drug 1* not well tolerated by 
nurslings and often causes a coryxa which interferes with nursing Potassium or 
sodium iodide is usually used, and the dosago from 0J2 to 0 05 gnu 

Stovartol 

The experimental use of stovsrsol in spirochetal and trypan osomic infections was 
first published by Fournier in 192L This preparation is also known as * sector so no ’ 
or ‘splrocid 7 by the Germans. Stovarsol contains from 27 1 to 27 4 per cent of 
arsenic and is chemically known os acetylaminohydroxyphenj larsonlc odd. It is 
furnished in 0J. gm. and 0.25 gm. tablets. A 0.25 gm. tablet con t ai n s approximately 
0 0068 gm of arsenic while an 0 1 gm. tablet contains approximately 0 0027 gm of 
arsenic. 

The medication may be administered as outlined in Table L 


Tabli I 


feeigd 

DURATION OP 

PERIOD 

DOS I OP STOVARSOL 

DAILY FIR STL 

First 

7 days 

0 005 gm. 

Ms gmin 

Second 

7 days 

0 010 gm. 

W 

Third 

7 days 

0 015 gm 

M grain 

Fourth 

7 days 

0 02 gm 

M grain 

Fifth 

C weeks 

0 02 gm 

Sixth 

(6th, 6th, 7th 

8th 9th weeks) 

M grain 

0 weeks 

none (rest for 

0 weeks) 


Duration of entire active course 

9 weeks 


Duration of rest period 

6 week* 
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If the Wusscnnnnn reaction is posit no, no rest period is given, treatment is be 
gun with usunl dosages during the first week, to be continued for nine weeks us shown 
in Table L 

Some authors claim tluit it it- best to administer one dose daily We line used 
the daily dose divided into three equal parts given in nnlk or water one half hour 
before meals. Since stovnrsol is rapidly decomposed in an acid medium free arsenic 
is hbt rated to be rupidlv absorbed in the bod\ 

7ho reactions to the use of stovaisol may bo simim irized as lollous 

1 Eruption of a sc ily nature over the body 

2 Diarrhea 

3 Ily perpv re\ia 

■1 Pyuria 

o Nephritis 

G Death 

Other authors report Kcrxheimer’s reaction and albuminuria The medication 
should be discontinued at the first signs of scnsitivitx to the drug, though m a short 
while treatment nun, bo resumed 

Our routine treatment is as follous 

1 Massermann reaction is taken before and after treatment 

2 Complete blood examination is made when possiblo before and after treatment 

3 \ ray examination is mndo of all long bones and of fingers and toes before 
and after treatment 

4 Urine specimen it least twice during trcitment is collected and examined 
nmeroscopicnlh and microscopically 

5 Temperatures ore t ikcn only if there is some suspicion of fe\er 

b Weight is recorded on every visit to the clinic 

7 Spinal puncture is performed, and Wasscrniunn test and globulin and cell 
count ore made on spinal fluid in i \ ery case at the end of the treatment 

The results of the Wassernmiin tests arc reported in Tnblo II, urine examinations 


Tvble II 


NO 

1 before treatment 

MOTJIEU S 

\SS 

| IFTEB TREVTMEXT 

1 \OE 

BLOOD WVSS 

BLOOD 

n iss 

| SP FLUID 

J IV ASS 

153746 

7 wk 

+ -f + + 

neg 



155078 

8 wk 

+ + + + 

neg 

44 

neg 

1—020 

8 wk 

++ + + 


neg 

neg 

151187 

11 mo 

+ f + + 

4444 

+ 4- + -V- 

neg 

153011 

18 mo 

+ + + 


neg 

neg 

146800 

19 mo 

6/15/32 neg 


444 + 

neg 



10/ 7/32 + + + + 



153036 

3 yr 

Wass fast 4 4 4 + 


neg 


152607 

3 yr 

+ + + + 


neg 

neg 

119145 

") 'W 

+ + + + 


4444 

neg 

151159 

! 7 yr 

8/ 9/32 neg 





8/22/32 +4+4 




150645 

s yr 

1925 — 1 4 4 4 





1933 — 14 44 


neg 

neg 

135845 

9 yr 

4444 




119136 

10 \r 

Wass fast 


+ + + + 

neg 

148421 

10 yr 

+ + + + 


4 + 44 


153087 

11 yr 

4444 


+ + + + 

neg 

154114 

11 yr 

4444 


4444 

neg 
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vrore negntivo in nil case* except ono in which there was transitional pyuria blood 
counts are reported in Tablo III, clinical finding*, m Table IY x ray finding* in 
Table V 

Table HI 



BEFOBE 

TBJLATUENT 


AFTER TRF VTiTEAT 

AQ£ 

)to % 

B.B.C. 

ran. 

ua # 

1LB.C. 

E08 % 

7 wk. 

60 

3 plm 

6 

00 

3 plus 

3 

8 wk. 

60 

3 plus 


6 i 

3 plu* 

i 

8 wk 

60 

3 pine 


i ) 

3 plu* 

3 

11 mo 

65 

3 plus 


>,» 

2 plu* 


IS rao 

3j 

4 pin* 

1 

in 

3 plus 


ID mo 

00 

3 plus 


00 

3 plu* 


3 yr 

05 

3 plu* 

2 



3 yr 

5 vr 

SO 

SO 

4 plUB 

4 plus 

4 

7U 

3 plus 


^ V 

8 YT 

00 

4 plus 

4 

73 

4 plu* 


10 yr 

7u 

4 plu* 

0 


3 plus 


10 yr 

80 

4 plu* 


83 

o 

10 yr 

00 

6 plu* 

3 


3 plu* 


11 yr 

80 

6 plu* 


8.1 


11 vr 

80 

4 plu* 

- 

83 

4 plu* 



Tvblf 1\ 


Climcal Findi^gr 


\OE 

BETOHE TREATMENT 

AFTER TBEATIIINT 

7 wk 

Painful swelling of thighs and 
knee* 

Improvement in ability to use 
legs 

8 wk 

i Peeling of palms and *ole* and 1 
inability to u*o limb* 

Able to use arms and leg* skin 
lesions improved 

8 wk. 

Swelling and tend erne** right 1 
elbow 

Snuffle*, malnutrition 

Improved 

11 mo 

Improved 

18 mo 

Anal condyloma 

Improx cd 

ID mo 

Palpable cervical lymph nodes, 
malnutrition 

Improveil 

3 vr 

Maculopapular rash on trunk' 
and extremities j 

Imprav ed 

3 vr 

Vulval condyloma, palpable' 
cervical gland* 

Glands improved condyloma 
Improved 

' yr 

Snuffle* with nasal swelling 

Slightly improved 

7 yr 

Interstitial keratitis bursitis, 
both knees 

Improved 

8 vr 

In 1026 epiphysitis right femur,, 
no treatment in 1033 swell 
ing and pain in ?K>th knees 

No improvement until after 7 
wk, of treatment 

0 >r 

Cervical adenitis 

Marked improvement 

10 yr 

Generali ted adenopathy 19^0 
Was*, font 1933 

No improvement 

10 vr 

Swelling left knee no pain 
Kerntiti* perforation in roof of : 
mouth snuffle* 

Impyoved 

11 vr 

Keratitis improved greatly 
snuffle* disappeared 

11 \ r 

Keratitis 

\fter 2 rouraes of treatment 
vary little improvement 


Our conclusion* are as follow* Oral treatment of syphilitic ddldron 1 * 
coming back into use because of the advantage of such medication. Although negro 
children show very little toxicity to this drug it 1 * important not to use the mod 
i cation indiftcnmlnat elv The disappearaneo of elan lo*ion* and tho general 5m 
provement of tho patient* make u* feel favorably disposed to the uso of *tovar*oh 
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Table V 


X bay Findinos* 


AGE 

BEFORE TREATMENT 

AFTER TREATMENT 

7 wk 

Periosteal thickening of long 
bones, increased density of 
epiphyses 


8 wk 

Slight destruction upper ends 
of both ulnos, lower end 
right radius 

Definite periostitis in bones of 
lower extremities, improved 
left elbow 

8 wk 

Periosteal thickening upper end 
of right ulna 

Improvement in long bone 
lesions 

11 mo 

Periosteal thickening of long 
bones, increased density at 
diaphyses 

No matenal changes observed 

18 mo 

Diaphyseal erosion, cross sec 
tions of increased density in 
femurs 

Nearer normal density, sbght 
erosion at lower ends of both 
tibia 

19 mo 

Bone destruction both ends of 
bones of forearms, syphilitic 
osteomyelitis 

Not obtained 

3 yr 

Erosion of lower epiphyses of 
femurs, penosteal thickening 
of radu 

Not reported 

3 yr 

Expansion of diaphyses of long 
bones 

No change in bono lesions 

5 jr 

Periosteal thickening of mar 
gins of long bones 

No definite chnnges 

S yr 

Epiphyseal separation of lower 
end of right femur 

No definite evidence of syph- 
ilitic involvement 

9 yr 

Slight periostitis along shnft 
of loft radius at wrist 

Not reported 

10 yr 

Marked periostitis of both tibia 
and fibula 

Tibias slightly sabered Penos 
teal reaction anterior border 
of loft ulna 

11 yr 

Periosteal thickening at lower 
end of femurs 

Periostitis lower end of diaph 
yses both femurs, progres 
sivo syphilis 


•Three cases ■were negative before and after treatment. 


This is also true m the serologic reuctions, and especially in our cases of the re 
versal of the Wassemiann reactions in the Wassermann fast cases The roentgen 
ologic results have not been gratifying The status of sto\ arsol is still not definitely 
known. Wo do not believe that this drug per so without the use of other medica 
tions can cure syphilitic lesions of bones and many other late lesions of congenital 
syphilis, but wo certainly agree with olier writers that stovarsol has a definite 
place in tho treatment of this disease 

Treatment of Neurosyphihs 

If after a year’s duration of the ordinary antisyphilitic treatment the patient 
still has signs of neurosyphihs, it is advisable to use intraspmni treatment, though 
in our experience treatment has not been successful We wish to describe the m 
yection of arsphenaminized serum m neurosyphihs One-half hour after the intra 
venous injection of the arsphenamine, serum is obtained from the blood and from 10 
to 25 c e (according to the size of the child) is given mtrnspmously This serum 
may be inactivated at 56 s C for one half hour in order to increase the efficacy of 
the drug The same amount of spinal fluid is then withdrawn and the serum in 
jected into the spinal canal Occasionally the arsphe naminiz ed serum may bo 
further fortified by the addition of arsphenamine before injecting it into the spinal 
canal Veeder^ occasionally adds 1 or 2 mg of mercurochlonde before inactivation 
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Solomon sad Epstein* inject hypertonic solution* of talma intravenously six hours 
before the Injection of the arsenical preparations through the same route- A spinal 
fluid examination reveals that the arsenical content is much increased in these 

cases. 

Malarial Treatment 

The uso of this treatment for interstitial keratitis may ulso be used in neuro- 
syphilis in children, occasionally with some remission of symptoms. 

Ute of Trypartaiaudt tn Treatment of Y cu rosy p kiln 
Let us report briefly an opinion of Beese* 0 * * Tho disappointing response to 
Ehrlich’s compounds, arsphenamine and neoars phenamine in neurosyphilia has caused 
clinicians to take a pessimistic viow Arsphenomino changes the biology of the 
spirochete consequently modifies tho histopathologic effects of the virus, and pro- 
duces a clinical entity meager in symptoms. 'Without arsenical therapy a large 
number of the met a syphilis of today would be the tertiary syphilis of the past. 
We do not agree with statements In the literature that arsenical therapy alone is 
responsible for the increase of general paralysis and tabes dorsalis. Tito steadily 
increasing curve of g on era! paralysis for both sexes is not the result of insufficient 
antisyphilitic therapy but is due solely to the increase of recognized syphilis. ’ 

Tryparsamido is the sodium salt of the anudo of the pheny lglycmo-p-araonic 
acid, obtained by replacing the hydroxyl group of the carboxyl vrith the amide 
group. Tryparsamido has a very feeble spirochcticidal activity It is Inert in the 
first and second stages gf syphilis, in syphilitic aortitis, in tube tie arthropathies, and 
in tertiary manifestations in general, which fact precludes its therapeutical use in 
these types, but it gives best results in tho meningovascular type of neurosyphilis. 
The dose of tryporaanude is 0 04 gm. per kilogram of body weight that is, an 
average of 3.0 gm. in ailnlta or 2 0 gm in small eluldren. Tryparsamido must be 
used over a period of months and year* and cannot be judged by tho effect of one 
two or three courses. The addition of mercury results in more permanent improve- 
ment of the serologic findings, as well os a more rapid and prolonged clinical 
benefit. As a practical routine, wo recommend from eight to sixteen injections to bo 
given at weekly intervals, combined with mercury or bismuth preparation*. Try 
parsnmide medication is followed by a decided gain in weight and by improvement 
in the physical condition, indicating a great stimulative effect upon tho general 
metabolism- If a patient under tryparsamide treatment does not gain In weight, 
tho prognostic outlook is doubtful, if not poor 

There Is general agreement that the effoct on the pleocytosis is prompt 
A summary of our serologic results reveals 

Blood Wassermann 40.2% negative 

3 5.5% reduced 
15.2% unchanged positive 
Spinal fluid Wassermann 25 7% negative 
47 0% reduced 
27.3% unchanged positive 

The statement referred to in all reports that tryparsamido is a menace to the 
optic nerve, causing toxic amblyopia, necessitates comment. If careful examinations 
of the eyes are made bofore and during treatment most of the ill effects can be 
avoided. 

CONCLUSIONS 

Apparently many drugs are used in the treatment of syphilis in children Many 
methods have been described for consideration. 
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The problems for discussion should be as follows 

1 What drugs ure most effective in the use of the different stages of con 
genital syphilis? 

2 What method of procedure is to be employed in deciding the length of treat 
meat? 

3 Should arsenicals be used without the nul of mctnlhc salts? This is of 
especial importance in the use of stovarsol 

4 How long should one wait before treatment is given to a child born of n 
svphihtic mother although the child is clinically and serologically negativo at birth? 
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DISCUSSION' 

DR BRIGMAN — Can you reverse tin Wassermann reaction when it remains 
positive under stovarsol b\ using snUarsan with mercury or salvarsan with bismuth? 
I have given stovarsol in old treated enses rather than in the untreated eases I 
have found a number of Wassermann fast enses which after one or two courses of 
stovarsol showed a reversed Wassermann reaction. I have had no ill effects from 
stovarsol except mild di irrhea, which disappeared on stopping the drug, and one or 
two cases of nnld pruritus 

Skin lesions disappear after stovarsol almost the sumo as after salvarsan, arsenic, 
and bismuth, but the bone changes do not disappear as rapidly Tlus suggests that 
stovarsol has a greater effect on skin syphilis than on bone syphilis 

I have just started a now plan. In other words, what I tried to do, instead of 
giving the rest period according to the Bratusch Marram outline and then another 
course, I follow tho two courses concurrently and have doubled the time, which gives 
a longer treatment without ill effects from tho drug Whether the Wassermann re 
action becomes negative sooner, I do not know 

CHAIRMAN YAMPOLSKY — Do any of you give arsenical drugs gradually in 
svphibs m children? 

DR E G PADFIELD (S icina, Kan ) — I linvo seen cases of keratitis treated 
by combined therapy with fairly satisfactory results, a few wore not so good, but 
they were apparently better than were reported from stovarsol. I have been won 
denng if we are coming back to our old treatment of keratitis, considering the 
results which are obtained from stovarsol 

CHAIRMAN YAMPOLSKY —The question of rest is important Some authors 
agree we should have a rest penod, and others think a rest period is not wise In 
an older person we usually give iodides, but they are of no benefit m young cluldren, 
especially m sucklings 

DR BRIGMAN— I alternate the treatment of my cases, one gets bismnth and 
the next salvarsan, neosalvarsan, or sulpliarsphenamine The next patient will get 
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bismuth and salvnrsan, and the next one, stovarsol so that we ha\e at the lame 
time a group of patient* who will show about the same rosulta. We will learn more 
from oar results than from mapping out an objective and then trying to reach 
it by soma particular form of treatment. 

We hail on opportunity to study congenital *yphili* in a very large number of 
patients, and lin\e become interested in tho transmission of the disease and it* de- 
velopment It linn so many peculiar phases nral apparently runny controversial 
methods of belmvior Tlio rv name of the disc ■'so (whether it is hereditary or 
congenital) lias been in controversy for many year*. At the old Babie* Hospital 
we made a careful examination of tha pQtient* whose history suggested syphilis 
and we found 3 per cent with n positive Wassemuuin reaction. This group wo* mode 
up mostly of colored infants and a. few of foreign parentage. However when 
we took a Wnsaemumn reoction of every patient regardless of what or who lie 
was, oar percentage increased about 1 to JL5 per cent so that 3 per cent was a 
general average 

DR. ROBERTS — In onr present studies the incidence of positive reactions is 
going to bo somewliere around 5 per cent 

DR. W I MoDOWELI (fsosrOLK ts.) — Ours is 7.5 per con* in an unselected 
group of patients, flu per cent of whom are negroes. 

DR. ROBERTS — I should think the incidence among tlio negroes, exclusively 
would bo around 7 per cent Woull you expect it to lie higher in infants than in 
older children? 

DR McDOWELU — Our figures are rather high compared with the figure* that 
have been given. 

DR ROBERTS. — We have observed twenty -eight babies who never showed 
syphilitic disease and who had positive blood tests which within three or four years 
became negati\e Such a positive Wossermann reaction is probably due to the 
fact that tho reacting substance in the mother s blood is transferred to the baby s 
blood for a short time anil then disappears. 

The Transmission Occurrence and Behavior of Congenital Syphilis 
M. Hines Roberts, M.D 

The csprielous behavior of the syphilitic infoction In man, with its many ap- 
parently contradictory phases, stands as a constant challenge to tlio Investigative 
mind. In no phase of the infection is this so strikingly evident os in so called 
congenital syphilis. Even the name of this phase has been tlio center of controversy 
for the implications of hereditary as opposed to congenital syphilis are of such 
importance as to inilnenco our entire concept of the infection. 

Two schools of thought have arisen as to the mode of infectioo, namely trans- 
mission through germ cell — hereditary syphilis — ami transmission by way of the 
placenta or birth canal — congenital syphilis. The obscure belumor of the infection 
accounts for tills controversy The appearance of syphilis in tho offspring of a 
woman apparently free of the infection from the standpoint of history and physical 
or serologic evidence has made tlio diagnosis of congenital syphilis difficult of ex 
plnnatlon. The fact that the spirochete Ls many times larger than the spermatozoon 
seems to make the theory of germ cell transmission physically impossible. These 
and other apparently contradictory plum mi enn have accentuated the argument 

Advocates of germ cell transmission hold that tho spirochete is pleomorphic, that 
during certain stages of its life cycle it 1 may exist ns an ultromicroscopic granular 
body easily harbored br tho spermatozoon. Certain work advanced by Bur get and 
others seems to confirm this theory HoehsLngcr claims undoubted paternal trans- 
mission in several cases followed in prlvato practice for many year*. 
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The apparent inconsistency of the normal healthy mother bearing a syphilitic 
child is explained by the group upholding placental transmission by the fact that 
syphilis may frequently pass through a latent or occult phase, during which the 
infection cannot be proved. This is especially true during pregnancy It is fairly 
common observation that pregnancy appears to confer a certain immunity to the 
ravages of the spirochete This may bo seen not only m tho recession of physical 
findings, but also m the reversal of the 'Wassermann reaction. It is bebeved, how 
ever, that these patients, if watched carefully over a sufficient period of time will 
invariably present c lin ical or serologic evidence of the disease 

As more data have been submitted, investigators m tlus field lean more and 
more to tho theory of placental transmission of the disease In his Modern Clinical 
Syphilology Stokes summarized as follows ‘ ‘ Most observers accent the maternal 
transmission of syphibs as the usual, if not the invariable, mechanism They remain, 
however, open minded to the possibibty of a rest form of spirochete discoveiy of 
which may ultimately estabbsh the possibibty of paternal transmission. There 
can be no doubt that one meets from tune to tune clinical cases in which maternal 
transmission is, to say the least, obscure ” 

Moore, m his recent work on syphibtic therapy, reached a similar conclusion 
Tho incidence of syphilis in children is most difficult to determine accurately 
Statistics vary widely, depending on the source of tho material — whether hospital, 
out patient, or private practico — whether eases have been studied intensively for this 
disease — whether the statistics are taken from a large unselected group 

Jeans and Cooke, in their excellent monograph, stated that hospital chentele of 
this country shows a syphibtic incidence among children varying from 2 to 3 5 
per cent If the age of patient is considered, it is found that the older the child 
the lower the syphibtic incidence, a fact probably accounted for by the higher 
mortabty rates in the syphibtic group 

These authors roport their findings m 62,815 children admitted to their out 
patient service in St Louis, over a period of thirteen years Of this group of 
children, 1,202 were recognized as syphilitic, 1 9 per cent 

Since the incidence of syphibs m cluldhood is lughest in infancy, Jeans and Cooke 
attempted a study of the infant population of St Louis. They found that 15 per 
cent of negro infants were syphibtic at the tune of birth, while 1 8 per cent of 
tho white babies showed the infection. They concluded further that 2 8 per cent 
of all babies born in St Louis were syphibtic 

It is of interest to compare these figures with the incidence of syphilis among 
pregnant women. Large maternity hospitals with varying races and varying economic 
groups present a figure varying from 5 to 8 per cent In the studies of McCord 
and others syphibs occurs m about 20 per cent of pregnant negro women 

The discrepancy in the incidence of syphilis noted in the newborn as compared 
to what is observed m the pregnant woman is explained by two factors first, the 
influence of prenatal therapy on the product of conception, and second, the natural 
escape of a certain percentage of infants bora of syphibtic mothers. 

It has been conclusively proved tlint adequate prenatal therapy will practically 
Btamp out congenital syphibs Carrying this premise to its logical conclusion, we 
may assume tliat m tame congenital syphibs may become as rare as smallpox, or 
as we hope diphtheria will be The tremendous problem is early diagnosis, ade- 
quate treatment, and efficient follow up 

One has but to peruse casually the hternture on the value of prenatal antisyph 
lbtic tlierapv to rcabze that here is the complete answer to the problem of con 
genital syphilis 

A study made by Laurent and prepared for distribution by the American Social 
Hygiene Association shows strikingly the effect of nntisyplubtic therapy m 213 
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women. The first 663 pregnancies occurred before these women roeehed treatment, 
the last 161 occurred after treatment. 


Table I 



no or 

PHZO- 
N ANGIES 

HACZEATXD 

TETUBXS 

STILLBORN 

FETUSES 

1H6CAE 

OIAOXS 

DEAD 

Btrosx 

3 MONTHS 

ALIVE 

AT 

3 M0NTH8 

Untreated 

Treated 

663 

161 

15 0 

04 

5 

33 74 

2JS 

24.68 

20 40 
01.37 


McCord's figures among the negroes are equally Illuminating In hr* untreated 
group pregnancy ended disastrously in 00.2 per cent of the cases, in his treated 
group, in only 6 per cent of the cases. 

In collaboration with McCord I have studied approximately 1,000 infants born 
of syphilitic mothers. Those infanta wore observed for periods varying from a 
few weeks to eight years. Of 683 mothers receiving antisyphilitac therapy, only 
eighty one, or 17 1 per cent, producod syphilitic offspring Of 178 mothers receiving 
nine or more injections of neours phenamine (4 gnu or more) only ten, or 5 3 per cent 
produced syphilitic children, that is, antisyphilitic therapj was successful in 04.7 
per cent of the cases. 

Compared to theso figures, there were 317 syphilitic women who received no 
therapy, approximately 65 per cent producod definitely syphilitic offspring 

All workers have stressed the importance of early prenatal therapy — at least b> 
the end of the fourth month of gestation, sinco infection of the fetus rarely occurs 
before this time. The importance of this point is not to bo minimised but I wish 
to emphasise the fact that even in the last two or threo months of pregnancy treat 
ment may bo eminently successful, as was the case with a large number of our 
patients. 

The importance of prenatal therapy in every pregnancy of a woman once provod 
syphilitic should be stressed. We have observed patients positive during one preg 
nancy, negative during another and some years later again positive. Because of 
the recessive tendency of syphilis daring pregnancy antisyphilitic therapy should be 
instituted in every instance of known infection or every instance in which there is 
reasonable possibility of such infection. 

Accurate evaluation of prenatal ontisypliflitic therapy must of necessity be long 
and difficult. Before any dogmntle sta tem ent can be made concerning the prophy 
laxis of congenital syphilis, it u probably necessary to follow a large group of 
children to adult life. Such a study thus far has not been mode. Certain facts 
and figures abont tho appearance and behavior of congenital syphilis are known 
however 

The observation has been made frequently that it is impoaeible to determine al 
ways with certainty the presence or absence of the infection at birth. Each of us 
has observed an apparently normal healthy newborn infant whose blood Wasser 
mann reaction was negative and yet who subsequently developed clinical and sero- 
logic evidence of the disease. In a study made on approximately one thousand 
infants bom of syphilitic mothers, 273 showed definite evidence of the infection. 
Of this number only 170 or 07 per cent, were so diagnosed at birth the remain 
ing 103 developed evidence of the disease subsequently By means of monthly 
physical examinations and blood tests, it was found that all babies so followed 
showed poritire evidence of the infection by the fourth month of life, with two ox 
captions. In these two infants, antisyphilitic treatment was instituted before the 
Waseermann was rechecked. It seems probable therefore that un infant bom of 
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a syphilitic mother and reaching the fourth month of life without physical or 
serologic evidence of tho disease will escape the infection 

What of the infant whose cord Wasserainnn reaction is positive, whose physical 
examination shows no syphilitic changes, and whose mother is definitely syphilitic? 
Rarely are these infants not syphilitic We have observ ed some thirty odd such 
cases and have noted tho reversal of the blood test m the first few weeks of life 
and the failure of these babies to develop syphilitic lesions Other observers 
(recently Dunlinm) have observed this phenomenon and beliove that probably the 
complement fixing substance of tho mother’s blood is transmitted to the infant, where 
it remains for a few weeks and disappears. 

The so called late manifestations of congenital sy philis seem to refute the opinion 
expressed above — that tho infant has probably escaped infection if he reaches his 
fourth month without evidence of the disease Although we are unable to answer this 
argument with statistics it is our feeling that if these children showing "late 
syphilitic lesions’’ had been followed during the first four months of their lives, 
definite physical or serologic evidence of the disease would hive been noted Some 
of our cluldren have been observed for eight years, and thus far this opinion still 
seems to hold good 

The problem of treatment of the offspring of the svplnlitic mother is of tre 
mendous importance The statement made bv mane observers that all such in 
fonts should be treated, regardless of the phvsical and serologic findings seems 
unjustified in the light of present knowledge No infant should be subjected to 
the ordeal of adequate antisypluhtic therapy unless its indication is certain The 
baby with a negative cord Wosscrmnnn renction and negative phvsic.il examination 
should not be treated but should be carefully watched The baby with a positive 
cord Wassermann reaction but with a negntivo phvBicnl examination need not be 
treated if careful follow up is possible 

Tho positive Wassermann reaction, in the face of the negative phvsical findings, 
should be checked, and, if again positive antisy philitic therapy should bo insti 
tuted 

Of course, the positive phvsical and serologic cases should be treated at once 

DISCUSSION 

CHAIRMAN YAAIPODSKY — Did the blood Wassermann reaction at birth differ 
from the cord Wassermann so that it justified discontinuance? 

DR. ROBERTS — The only time it is justified is when something clouds the re 
action. Anticomplementary reactions occur more frequently with this blood than 
sinus blood We do not regard the cord blood Wassermann reaction as final. 

DE BRIGMAN — Clinical examinations will be a better guide m reaching a 
final conclusion than wall the blood reaction, and the cord blood is not ns reliable ns 
blood taken from longitudinal sinus Cord blood is unreliable for Wassermann 
testa. 

DR ROBERTS — The sinus bliod would be just as unrebable, but your figures 
checked the same anticomplementary The point is the positive Wassermann re- 
action does not appear always at birth but, later, from six weeks to three months, 
as a rule We have never found it appearing after the fourth month. We had 
only two eases that failed to bear that out 

DR. McDOWEBL — At what age do you take sinus blood for the first Wasser 
tn nnn reaction? 
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DR. ROBERTS. — At the end of the first month. 

DR. BMG1IAN — How do jou oxpluln twin* not identical, with positive blood 
and positive clinical syphilis in one twin and negative blood, and negative physical 
findings in the other twin? I* it because the spirochete that ia active in the mother 
goes through ono placenta or because the placenta is possibly syphilitic in one and 
nonayphihtic in. the other? 

1 am observing two sets of twins, one child of each set being definitely syphilitic. 
He had every sign- — positive blood reaction physical findings, skin lesions, and to 
forth. Tho other one is a perfectly normal child and has remained so for tea 
years. Oae was syphilitic at birth and tho other ono was not syphilitic. 

I havo two other families in which the odd children aro negatlvo and the even 
children are positive. In the other fan ily the reverse is true In one family with 
fivo children, the odd ones, one tbreo, and five, are syphilitic, two and four ore 
not syphilitic. The other family has four children of whom tho odd ones are non 
syphilitic and tho even ones aro syphilitic 

DR ROBERTS — This phenomenon, is probably due to the presence of the syph 
ilitic infection in the blood stream. The mothers are In u recessive stage of tho 
diseaso in ono pregnancy and in n florid stago of the disease m tho next pregnancy 
That is one of the arguments advanced n gainst germ cell transmission. If the 
mother who is negative during all her piegnancioa — and some workers who believe 
very firmly in germ cell transmission report such cases — whllo married to a definitely 
syphilitic father producer a syphilitic cldld, and then by a nonsyphilitic father 
produces a perfectly normal child of course her case makes a strong argument 
for paternal transmission. 

DR PADFEELD — In tho case of the twins, is one justified in not treating tho 
apparently normal child? 

DR RRT flUAN — We cannot differentiate tho baby who has a positive AVasser 
moon reaction without clinical signs from tho ono with both positive AVassermnnn 
reaction and signs. 

DR ROBERTS — I admit you havo all tho facts on your side. 

CHAIRMAN YAMP0L8KY — Have you attempted to correlato the pathologic 
findings in the placenta with positive or negative Wassennnnn reactions after birth? 
Have you found that the placenta showed syphilitic lesions in the patients who 
are negative for the first month, or two? 

DR. ROBERTS. — I am sorry I haven't thoso figures. Dr McCord has studied 
that point, howeTer 

An interesting point is the question of breast feeding in these babies. I have 
always had the feeling wo were perfectly safo in going nhcad with breast feeding 
regardless of diagnosis. 8ome authots, however foci babies apparently normal, 
bora of syphilitic mothers should never bo breast foil, but the consensus of opinion 
Is to go ahead with breast feeding regardless. 

Tho Untoward Efforts of tho Use of Arsonicahs in Children and Criteria of Cure in 
Treatment of Syphilis in Children 

Lemuel R. Brigman, MLD 

Whatever the avenue of attack or the combination of therapeutic agents em 
ployed to combat syphilis, wo must agree on two points: first, time and, second, 
continuity It cannot bo emphasised too forcefully that no time limit con be set 
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for the cure of syphilis Opinion is united in a thorough and unremitting treat 
ment over a period of years.* 

The chief factor in reducing the tune period is the early diagnosis and institu 
tion of a continuous form of treatment with various combinations of drugs Late 
syphilis of the central nervous system is directlj related to how early treatment is 
started. Once the nervous system is damaged, it is doubtful if a scar can bo 
eradicated 2 To cure congenital syphilis, it is necessary to banish ever, clinical 
symptom, to reverse every positive serologic reaction, to remove every roentgenologic 
evidence of the disease, and to maintain this state in the patient for a minim um 
period of one year without treatment 

After this tune it is wise to make semiannual Wassermann tests and exannnn 
tions to discover eases which do not remain cured. 

A positive Wassermann reaction in the newborn child is not in itself proof 
that the infant has congenital syphilis because tins reaction may be due to anti 
bodies passing from the mother’s blood through the placenta into the infant’s 
blood s Repeated tests will show a diminishing Wassermann reaction which in 
a few months becomes negative and stays negative if the infant does not have a 
spirochetal infection. Some authors advise withholding treatment to eliminate 
these eases from true syphilis, but it is important also not to deny the newborn 
the benefits of early treatment Even without clinical or x ray evidence of syphilis, 
the newborn with serologic evidence of the disease is entitled to a few months’ 
treatment until all evidence of the disease has disappeared. Kolmer describes two 
sources of error in the Wassermann reaction the unavoidable or biologic, and the 
avoidable, or technical This transmission from mother to infant may he un 
avoidable or biologic, as with yaws and frambe3ia, but even though the biologic 
action may have occurred in the mother, the positive Wassormaxm reaction is in the 
infant's blood, and, since a positive reaction is evidence gf spirochetal activity, 
the patient must be treated. 

Wassermann fast cases are often regarded as cured by syphilologists , yet we see 
these reactions reverse m many instances when a change of therapy is instituted 

Arsenic is an ideal treponemocide, not a3 tone as bismuth, though it may cause 
urticaria, erythema, jaundice, pruntis, dermatitis exfoliativa, or hemorrhagic en 
caphahtis ■* 

The arsphenanuncs cause about II 2 per cent of the reactions of various kinds, 
the most frequent of which is a disturbance of the gastrointestinal tract resulting 
in vomiting and nausea in 75 per cent of these cases, mtntoid reaction, 14 per cent, 
and flushing and chills in about 6 per cent.-' Arsphenamine causes 63 per cent of 
the reactions, neoarspheaanune, 16 5 per cent, and sulpkarsphenonnne, 1 per cent 
The peak of reactions come about one hour after the intravenous injections All 
forms of reactions occur about one hundred times less frequently when the same 
drugs are given intramuscularly in chddren, the ideal is reached with neoarsphen 
amine given by the scalp method m which no systemic reaction has appeared m 
thirteen years of use in hundreds of patients and thousands of injections 

Ireland lists the following exanthemas urticaria, erythema multiforme, lichen 
planus, herpes, keratoses, ninth day erythema, pruntis, stomatitis, hemorrhagic cu 
taneous manifestation, and dermatitis. All these occurred in adults following arseno- 
benzols intravenously The most frequent and severe reactions result from high 
dosage, rapid injections, and concentrated solutions This prevails m infants as 
well as in adults 
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DISCUSSION 

DR. ROBERTS — Is there much pain at tho time of the intrascalp injection? 
DR, BRIGilAN — Apparently not very much 

CHAIRMAN YAMPQL8KY — Hate you not included spinal punctures in your 
criteria of cures! 

DR BRIGhtAN — We do not, but I really bellove it Is a good thing to do 
DR McDOWELL. — At what ages do )ou use the intraacalp method? 

DR BRIGMAN — Up to the time when wo can make Intravenous injections 
without difficulty, from & few days after birth to eighteen month*. 

The meeting was adjourned. 


ANNUAL MEETING OF REGION IV OF THE AMERICAN 
ACADEMY OF PEDIATRICS 

T ttf annual meeting of Region IV of the American Academy of Pediatrics we* 
held in Oakland Calif., on October 26 and 27, 1934. Approximately forty five 
attended. The first session was held at the Alameda County Hospital, and the two 
following sessions at the Children s Hospital. Luncheon was provided at the Chil 
dren’s Hospital, and in the evening there was an informal dinner at the Claremont 
Country Club Following the morning seesion on the second day a majority of 
the members attended the football game between Stanford University and the Uni 
veraity of Southern California. 

The program and entertainment were arranged by Dr Clifford Sweet, of Oakland 
Fourteen papers and a round table discussion of respiratory tract diseases made 
up the program. A few of the papers were given by invited guest*. In general 
papers and discussions were concisely preeented and found to be of interest and 
▼nine. The next annual meeting will be held m Seattle, Wash, under the direction 
of Dr Jay Durand. 

Abstracts of the paper* follow 

The Treatment of Teta nus . Sumner Bveringham, M T> Oakland, Calif 

Study of cases of tetanus in Hi ghland Hospital shows an incidence of slightly more 
than 00 per cent occurring m children. With these figures in mind, It is ess ential 
that all wounds occurring in infected areas receive not only the usual anti te tanic 
serum but also dfibridement. Once the disease ha* become manifest, the so-called 
* healed’ wounds should be searched for foreign body or noerotic mniprird 

We also feel that in treatment of the disease the use of anti tetanic serum has 
been used possibly too enthusiastically Apparently the method of administration 
1* more or lees unimportant. An Initial dose of forty to sixty thousand unit* should 
be administered, the effect lasting possibly for some five to seven days. Barbiturate 
and avertin should bo used to avert spasms and convulsion* and can be continued 
over long periods. Fluids, of course, are essentioL 
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Bacillus Welch!! Infection. D D Lum, M D , Alameda, Calif 

There has been a marked increase m the incidence of gas gangrene during the 
past few years Over 50 per cent of the cuses aro m compound fractures of the 
lower extremities Prophylictic treatment should consist of immediate debridement 
plus the use of poly anaerobic serum The dose of polyanaerobic serum should be 
at least doubled, as the present dosage is too small for proper prophylaxis The 
usual symptoms of gangrene, subcutaneous crepitation and prostration, were enumer 
ated Emphasis uas placed on the marked anemia due to the hemolytic action 
of the infection in certain cases Treatment should consist of surgery, use of serum, 
and transfusion. 

An. Analysis of the Results in the Treatment of Pertussis With Krueger’s Endo 
antigen. A. Lawrence Gleason, M.D , Oakland, Calif 

The paper points out that Krueger's \accine is an undenntured income prepared 
by grinding up mass cultures of B pertussis in a special ball null machine an d 
filtering the fragments through an acetic collodion filter The filtrate contains the 
antigen A senes of 232 treated cases with 77 per cent good results using vaccine 
prepared in Krueger’s laboratory is compared a tth another senes showing a large 
percentage of poor results The \aceme in the second series being supplied by 
Lilly Laborntones It is pointed out that the latter vaccine, until the past six 
months, has been -very spotty and uncertain Vaccine acts by stimulating anti 
bodies and possibly by descnsitizution 

Advantages No locul reaction in arm, unden itured \aicine contains more 
antigen, helps as much in catarrhal stage as paroxysmal stage 
Disadvantages Number of doses required to obtain results 


After-Treatment of Anterior Poliomyelitis. William F Holcomb, M.D , Oakland, 

Calif 

The aftercare of the paralytic patient was described in two general phases the 
first or acute phase, lasting approximately from four to twelve weeks, the second 
phase, lasting from twel\e necks until the time the paralysis is considered static 
In the discussion of the first phase were described satisfactory splints which could 
be simply made — the important principle being rest and the prevention of deformity 
In the discussion of the second plinse, the principal point stressed uas the recovery 
of muscles based on their functional ability It yvns pointed out that extreme care 
must be used and that the muscle should not be undereierused or overexercised. The 
optimum of contraction usually produces good results, whereas two much linniobdizn 
tion or overuse produces the same results, namely, atrophy All strong arm methods 
such as violent massage, excess heat, and niampulntn e procedures are contra 
indicated 


The Mechanism of Cellular Defense in Acute Pulmonary Diseases James B 
Graeser, MJ3 , Oakland, Calif 

Becent studies of experimentally produced pneumococcus pneumonia m dogs has 
afforded a more complete understanding of the mechanism of cellular defense in this 
disease as well as other acute pulmonary infections The mobilization of these 
defenses is a methodical and rapid process. The strategy of defense in this disease, 
as in all infectious processes, is to localize the infection. Spread of the org anisms 
from the original focus occurs along the alveolar nails and by growth of the organ 
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ism in the senna exuded lato the tdveoU. Polymorphonuclear cells famish the 
flnt line of defense. Phagocytic monocytes enter tho field to complete the process. 
Failure of theso ™11« to fulfill their respectivo duties ultimately results in un 
restricted growth of the organisms, then septicemia and death. 

The Follow Up in Certain Communicable Diseases. Henry E. Stafford, hLD., Oak 
land, Calif 

Many comnmmcablo diseases considered to bo of littlo consequence b\ tho average 
parent may establish foci of infection^ reduce tho efficiency of tho eliild through 
fatigue and faulty posture, and load to psychologic mala lyostments. Such sequelae 
can often bo prevented by the physician personally contacting all children two to 
four weeks following communicable diseases ond giving them complete physical 
examinations. 


Nasal and Bronchial Allergy Albert H. Rowe, M.D Oakland, Calif 

Is anal and bronchial allergy in childhood need constant consideration by pedmt 
ricians and especially hr rhinologu-ts. The presenco of cosinophilea in tho nasal 
secretion is important evidence in favor of allergy and may nriso in inhalant am! 
in food sensitizations Analysis of 303 cases of bronchial asthma m eliildhood 
emphasises the import am. e of food nil erg's during the first two years of life und the 
increasing importance of inholnnt sensitization with advancing age. Recurrent 
bronchitis without evidences of asthma is frequently due to allergy Seasonal hay 
fever lue to pollen allergy ns well as perennial liny fo\cr due to food and inhalant 
sensitisations, may produce symptoms suggestive of recurrent colds or coughs, 
sinusitis or pharyngitis. Many of these children have concomitant cutaneous or 
gastrointestinal symptoms due to tdlcrgv and may lmve less frequent manifests 
ticms of protein sensitization such ns low grade fe\er, cyelic lumiting and the begin 
ning manifestations of allergic migraine. Diagnosis of inhalant allergy depends 
on history and scratch and intrndermal testing although the occurrence of the nega 
tive skin reaction in approximately 30 per cent of such patients must be recognized 
Food sensitization is often accompanied by the negative skin reaction and trial 
diets sucii ns the elimination diets of the wntir arc of marked importance in the 
let ermi nation of tho causative foods. The futility of surgery in tho control of nasal 
allergy is emphasized. 


Observations on Postoral Treatment of Upper Respiratory Infection. Sidney N 
Parkinson, 1LD Oakland, Calif 

To be printed in full in the Journal. 


Pediatric Dental Teamwork. Three Cases. Charles A. Sweet, D.D.S,, Oakland 

Calif 

Three cases were repotted showing the necessity of medieodental teamwork if 
dental canes is to be controlled in the child One case showed the beneficial effects 
from an adequate intako of vitamin C the second showed the necessity of tho 
administration of >ltamin D and the third illustrated the effect of thyroid deficiency 
In conclusion it was shown tliat there are many dietary and physical discrepancies 
that play most important parts in the control of dental canes. A plea was made 
for a more frequent formation of a medicodental team for oftentimei tho met! mm cal 
correction of dental defects is insufficient 



PEDIATRIC SERVICE IN GENERAL HOSPITALS 

Report of the Committee on Hospitals and Dispensaries of the 
Aaierican Academy of Pediatrics 

T N THE following senes of reports we slinll attempt to present at least a partial 
a picture of pediatnc care and fnalities for that care in the pediatric departments 
of general hospitals throughout the United States. Questionnaires were sent onlv 
to hospitals hniing at least twcntj four beds exclusively for children Bassinets 
were counted in the pediatric sen ice when the service was under the direction of a 
pediatrician. 

The first roport concerns the hospitals in Region I of the Academj of Pediatrics. 
Tins region includes the following states Connecticut, Delaware, Maine, Alary 
land, Massachusetts, New Jersey, New York, Pennaj h anm, Rhode Islnnd, and the 
District of Columbia. This particular area is, of course, the most thukh populated 
in the entire country 

Total Betts — The total number of beds and bassinets bi states is gnen in 
Table I 

Table I 


STATE 

NLMBER 

HOS 

P1TALS 

BEDS 

BASSI 

NFTS 

IIOSPITVL 

V ITII 

1 YRGFST 

NO BEDS 

noSPITVL 

V ITU 

SMVII EST 

NO BEDS 

IIOSPITVL 

V ITH 

LARGEST 

NO BASS 

UOSPITVI 

W ITH 

SMAI I EST 

NO BVSS 

Conn 

10 

437 

422 

86 

27 

100 

7 

Del 

l 

36 

5 

0 

0 

0 

0 

Maine 

4* 

56 

42 

12 

24 

28 

14 

Alaryland 

2 

92 

10 

59 

33 

35 

21 

Atasa 

lot 

719 

065 

188 

20 

218 

8 

N J 

11 

474 

39". 

90 

26 

08 

O 

Pa. 

16 

1,492 

9 ^99 
- J } — ' 

193 

24 

05 

0 

R I 

3 

237 

94 

147 

42 

43 

21 

N Y 

50t 

3,133 

1,403 

326 

23 

127 

0 

D C 

2 

160 

145 

100 

60 

100 

45 


•Two reported. 
tPifteen reported 
JOne did not repor L 


In the entire region there are H3 hospitals which ha\e a pediatric service of 
twenty four or more beds and bassinets Four of these did not reply to this 
part of the questionnaire. 

Among all the hospitals we find a total of 6,835 beds for cluldren and 5,749 
bassinets The largest service has 326 beds for children, the smallest, twenty four 
The largest number of bassinets m any one hospital is 218 , the smallest, seven New 
York State has fifty* hospitals maintaining at least tv enty four beds exclusively for 
children Pennsylvania lias thirty six. No other state lias more than sixteen, and 
Delaware reports only one 

Residents — Among the 131 hospitals considered in this report, thirty three em 
ploy resident pediatricians Over half of this number are employed m New York 
State alone Twenty nine residents are employed exclusively in the pediatric de 
partment, and m most instances they are paid a salary which \anes from $25 to 
$175 per month 

•One hospital did not replj to this part of the questionnaire. 
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Internes . — Tho question on interneships was designed to reveal tbo number of 
instances in winch internes served exclusively in tho children's department or 
merely went there for part of a rotating general intern eship. Several replies were 
Indefinite m this distinction- In os far as we could determine, thirty hospitals 
employ internes on a service confined exclusively to pediatrics. Fifteen such sort 
ices are in New York Ninety four hospitals report that tho internes come to the 
pediatric deportment os part of the service of a general intern eship. Three hos 
pitals apparently employ neither residents nor internes Tho length of time spent 
on tho service varies from ono to six months. In most instances the service is for 
three months. 

Utcndino Staff * — The total number of attending pedintncians for the 131 hos- 
pitals is 540 Tho length of timo for these respcctivo services varies from one to 
twelve months. Tho majority of tho services nro for six to twolve months. There 
ore a few services ne short as one two or three months. 

Newborn Service — Sixty seven hospitals maintain newborn services under the care 
of the pediatric department. No hospital in Delaware, Maine or Maryland reports 
that they liavc such a service New York has 20 Pennsylvania 17 no other state 
lias more than 9 

Nursing — Ono hundred sixtj one registered nurses are employed as heads of the 
pediatric deportments, among these hospitals. Very fow employ moro than one head 
nurse, and there are a few which ha\o none for that department alone. Ono hundred 
and twenty-ono of tlieso head nurses have hod special pedlotnc training In many 
instances however, tho special training has consisted of only a throe-month coarse 
or oven less. Papil nurses servo in the podlatric department in practically all of 
tho hospitals. The usual length of tho service is from three to four months. 

As near ns can be dotermmod the average ratio of nurses to children ami infants 
is 1 4 In a few instances it ran as ldgh na 1 9 or 12. 

Social Service . — Fifty six hospitals maintain a special social service for children. 
Among these forty two are in Now York and Pennsylvania. 

Diet Kitchen . — One hundred twenty flvo hospitals maintain special diet kitchens 
for infants, sixty five for children. 

Schooling and Becreation . — Schooling for convalescents la provided In forty six 
hospitals, and ninety throe provide recreation facilities. 

Dispensary — One hundred thirteen hospitals maintain a special department for 
children in tho dispensary In many instances this department is open only two or 
tlirw times weekly Average attendance In a few of these dispensaries is as low 
ns four or flvo patients each session while many have forty or more. Average at 
tendance is somewhere between twenty and thirty children. Replies to the question 
concerning clinic attendance did not permit us to compile very accurate figures. 
The pediatric staff serves in both hospital and dispensary In 101 hospitals. Tho 
resident secs scrvico thero in twenty four instances, the interne m eighty five. 

Table n shows the number of ddldrcn and newborn cared for by these hospitals 
in 1933, together with number of deaths, autopsios and percentage of autopsies, and 
deaths among the nowbom and children. 

DISCUSSION 

In reading the above report, one must bear in mind that 12,5S4 doe* not repre- 
sent tho total numbor of bods axul bassinets available for children In the hospitals 
of Region L There nro many other hospitals in which children are admitted 
regularly as -patients bnt in which tho number of beds and baasinots Is less thnn 
twenty four In the latter hospitals thero is probably no regular pediatric semee 
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Report of the Com suttee on Hospitals and Dispensaries of the 
American Academs of Pediatrics 

I N THE following senes of reports we shall attempt to present at least a partial 
picture of pediutnc care and facilities for tliat care m the pediatnc departments 
of general hospitals throughout the United Stntes Questionnaires wore sent onh 
to hospitals having nt least twenty four beds exclusively for children Bassinets 
were counted m the pediatric service when the service was under the direction of i 
pediatrician. 

The first report concerns the hospitals in Region I of the Academy of Pediatrics. 
This region includes the following states Connecticut, Delaware, Maine, Mary 
land, Massachusetts, New Jersey, New York, Pennsvhmia, Rhode Island, and the 
District of Columbia This particul ir area is, of course, the most thickh populated 
in the entire country 

Total Beds— The total number of beds and bassinets b\ states is given in 
Table I 

Table I 


STATE 

M MBER 
HOS 

PIT YLS 

BEDS 

BASSI 

NETS 

I hospityl 

AY ITH 

I VRGFST 

NO BI-Ds 

nOSPITYI 

AY ITII 

SM VI I LST 

NO BEDS 

noSpITYL 

AY ITII 

LAKGE3T 

NO BAS8 

HOSPITYL 

AV1TH 

SMALI EST 

NO BYSS 

Conn 

10 

437 

400 

80 

27 

100 

7 

DeL 

i 

35 

5 

0 

0 

; 0 

0 

Maine 

4* 

50 

42 

52 

24 I 

28 

14 

Maryland 

2 

92 

56 

59 

33 

35 

21 

Mass 

16t 

719 

005 

iss 

20 

218 

8 

N J 

11 

474 

395 

00 

20 

98 

3 

Pa 

36 

1,492 

2 522 

193 

24 

65 

0 

E I 

3 

237 

94 

147 

42 

43 

21 

N Y 

50t 

3,133 

1,403 

326 

25 

127 

0 

D C 

2 

100 

145 

100 

00 

100 

45 


•Two reported 
tFlfteen reported 
fOne did not repoi t 


In the entire region there are 135 hospitals which have a pediatric service of 
twenty four or more beds and bassinets Four of these did not reply to tins 
part of the questionnaire 

Among all the hospitals we find a total of 0,835 beds for children and 5,749 
bassinets The largest service has 326 beds for children, the smallest, twenty four 
The largest number of bassinets in any one hospital is 218, the smallest, seven New 
York State has fifty* hospitals maintaining nt least twenty four beds exclusively for 
children. Pe nns ylvania has thirtv six No other state has more than sixteen, and 
Delaware reports only one 

Residents — Among the 131 hospitals considered in this report, thirty three em 
ploy resident pediatricians Over half of this number are employed in New York 
State alone. Twenty nine residents are employed exclusively m the pediatnc de 
partment, and m most instances they are paid a salary which \ nnes from $25 to 
$175 per month. 

•One hospital did not replj to this part of the questionnaire 


282 





The Journal of Pediatrics 


Vou 6 


March, 1935 


No 3 


Original Communications 


GOOD PRACTICE IN MODERN EDUCATION 
The Pediatrician and the Pedagogue 

Perry Dunlap Smith 
Winnetka, III 

r T" , HERE ore so many problems which the modern pediatrician and 
* the modern pedagogue share in common that I welcome most earnestly 
this opportunity to discuss with you some of them in the hope that we 
may come to a more complete understanding, not only of each other’s 
practice but particularly of each other’s aims and ideals 

In listening to the discussions at tho meeting of the Academy this 
morning and. this afternoon, I was very much struck by the similarity in 
points of view which the more modem physician and the more modem 
teacher hold in common. Both the teacher and the doctor are doing 
their best to search ont the fundamental coum of the child’s disorders 
and treat them rather t han the symptovxs, which for so many years ap 
parently have been the center of attention m both professions. In this 
respect the doctors at present are far ahead of the teachers, but in all 
good modern schools you will find earnest attempts to recognize the dif 
ference between a symptom and a cause of disorder and to regard most 
unsocial or unusual behavior and even slowness of learning a* a symptom 
of something rather than an evil in itself. 

I am very much struck by the frequent reiteration, not only in the 
discussion this afternoon but also in several of the pamphlets written by 
members of your Academy, of the statement that in treating the child’s 
physical disorders it was necessary always to bear in mind that he was a 
unit and that such an integrated whole could not be handled piecemeal. 
This, too, is good practice in modem education, but not always remeni 
bered by those who profess it. Just as in medicine, in education it is 
not possible to handle the child in pieces, to try to build his character 
at one time, his physical attributes at another, and to pay attention to 

Aildj^J b*for*> Region III of the American Academy of PedUtrlo* Hoch«*t#r Min 
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his mental qualities at a third time He is learning and gi owing all of 
the time and in. almost every direction, m fact, just as m medicine, that 
child who grows m a most well-rounded manner in all directions seems 
to be the most satisfactory personality in the end 

A third point which we shaie in common is the fact that the pumary 
and secondary school teachers at least are dealing with the gi owing or- 
ganism, just as the pediatricians aie, in conti ast to many other of the 
specialists When you are dealing with a glowing organism, you have a 
very different problem from that which you face m dealing with one 
which has reached maturity We make the mistake in schools (just as 
many general practitioners used to) of forgetting that a growing oigan- 
lsm is not neeessaiily merely a smaller or less mature specimen of the 
finished pioduct It has an entity and personality all its own, and it 
behaves m a characteristic fashion m each of the several phases through 
which it passes, one of the most unfortunate fallacies which can be held 
by those who come m contact with the individual is that adult rules and 
patterns of behavior should be expected from or imposed upon individuals 
in the growing stage Bach child has his own t> pc of behavior and 
checks and balances, which if allowed to grow normally usually will 
take care of his needs Howevei, the teacher must understand them 
just as the physician must understand them m his woik 
This brings me to a fourth point which we share m common, that is 
the importance of the home, the family, and paitieului h the mother m 
the life of the growing child I have heard frequently dining this meet- 
ing the familiar phiase which one hears all too often among school- 
teachers when they are trying to diagnose and pi escribe for a given case, 
namely “the real difficulty with tins case is not so much the child him- 
self as his mother” or “I know exactly what would cure him, but you 
could not get the mothei to carry through such a piogram ” This 
problem I believe is one m which we can piove to be of great use to 
each other It frequently has been my good fortune to have an in- 
telligent pediatrician interpret to the mothei the attitude of the school 
regarding a certain child’s behavior and the lemedy suggested by the 
school therefor, it also lias been my good fortune seveial times to have 
been able to help the paient understand the attitude and methods of the 
pediatrician in whose hands her child had been placed I feel that with- 
out a doubt at least 50 per cent of the pioblems ot a good school is the 
education of the parents of its children, and I suspect very strongly that 
this holds equally true m the case of the pediatrician 

If then we share these tasks m common and if (as I firmly believe) 
the school’s difficulties aie greatly lessened by the presence of one or two 
good pediatricians m the community, so too I feel sure that the woik of 
the pediatrician is greatly benefited by the presence of a good school 
among his clientele Therefore, is it not plausible for the pediatrician 
to bring about the presence of such schools in his community? It has 
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been my experience that a good pediatrician is a man of tremendoua 
influence among the families of his patients, and if he has a firm grasp 
of the possibilities which education possesses for helping the growth of 
the children m his community, he can bear no small amount of weight 
in deter mini ng the type of schools which the community will demand. 
Therefore, it is my purpose this evening to try to place before you a few 
criteria which I consider important m judging the worth of a good 
school If the pediatrician can indoctrinate his community with such 
standards of judgment regarding matters of education, I feel confident 
that he will be doing a great service to the country 
In setting up such criteria, I am at once struck by the fact that again 
we have many things in common, for m general it is very safe to say 
that what is a good principle in pediatrics is also a good principle in 
education. For example, 1 have just read again Dr C Anderson 
Aldneh's pamphlet, ‘The Feeding of Children ” This pamphlet is a 
perfect exposition of good practice m a modem school At the out 
set of the article Dr Aldrich admits that ‘‘no force in the world can 
make a child eat who doesn’t want to do so ’ Substitute the word 
‘learn” for “eat” and you have a highly important underlying pnn 
ciple of modem education, however, one seldom admitted by teachers 
and even less seldom by parents. Dr Aldrich then goes on to explain the 
error so firmly held by so many who attempt this impossible task by 
stating that the crux of the matter is that what you are trying to do is 
not so muoh to get a certain amount of food into the child, but to develop 
an attitude in him whereby he will eat normally and naturally of his own 
free wflL By forcing the child and coercing him by violent means you 
may so establish an obstinate attitude that he will become a feeding 
problem for the rest of his life Dr Brennemann once told me that 
when he started to practice pediatrics not 10 per cent of lus cases were 
feeding problems but that today the figure is muoh closer to 80 
per cent He accounts for this by the fact that parents have come to 
know a little bit about calories and vitamins and that standard weight 
charts are much more common in the homes than they used to be As 
you know calories ore easily measured and since the publication of Dr 
Holt’s excellent book for the benefit of mothers, mothers have taken 
from his work those parts which they can understand more readily and 
check up on easily and now make a tremendous effort to get the required 
number of calories mto the child. When the child is left to himself — 
os Dr Clam Davis’ work at the Children’s Memorial Hospital in Chicago 
proved— he experiments with various foods freely hut finally arrives 
at a balance which proves to be about the best possible for him There 
are occasional meat or starch jags, hut these are followed by a brief fast 
and then a return to the normal diet. This is an exact parallel of what 
ha* happened m education Parents have taken information and facts 
(as measured by percentages in the school, which certainly are far less 
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scientific and accurate as methods of measurement than the usual method 
employed for calories) to be the most important part of a child’s educa- 
tion and then have endeavored to see to it that then children consumed 
or had stuffed into them a certain number of facts per day These being 
most easily measured and the percentages, 01 grades, being most easily 
understood at home, it is not strange that great overemphasis should be 
placed upon them, with the same lesults with wluch you are familiar in 
pediatrics 

Therefore, one test of the woith of a modem school is to see whether 
it places the major part of the emphasis on attitudes — particularly atti- 
tudes toward learning and life If we could persuade the parent to 
leave the child alone, simply seeing that the envnonment offered ample 
opportunities foi normal growth, nine times out of ten the child would 
be cuied just as he is in the feeding problems 

Moreover, the bettei modem schools aie concerning themselves with 
fundamental relationships between facts rather than with the facts them- 
selves The facts are a means to an end and not an end m themselves 
The attitude of the child towaid his work, the methods he uses to do 
something, seem to the modem teacher to be far more important than 
the subject matter in which he is studying But heie, of course, we have 
to contend with the paients It is so easy foi them to overemphasize 
the importance of information to their childien that they do not feel 
that a clnld is glowing unless he has acquired a new set of facts to add 
to his store of “learned lumber’’ each day — never realizing that al- 
though the lumbei be piled in exceedingly neat piles m the chdd’s head, 
for the most part it never wilt be used to build anything 

In this coniiectioh it is interesting to note that some of the bettei 
psychiatrists today sefem to find plenty of evidence to substantiate a 
belief that the same pferverse attitudes which are set up m a child by a 
forceful feeding legime imposed upon him by Ins parents at an early 
age persist into his later high school behavioi I had an interesting ex- 
perience just the othei day m consulting a well-known Chicago psychi- 
atrist regarding one of my high school gills, who at the age of sixteen 
seemed totally incapable of accepting information eithei from teachers 
or books m spite of an extraordinarily high intelligence quotient When 
I laid hei symptoms befoie the doctoi and gave him the history of the 
case as far as I had it, he said to me at once, “That child was a feeding 
problem when she was an infant ” 

“How can you tell that?” I said. 

‘ ‘ They always are, ’ ’ he replied. 

I cheeked up the matter and found a history of one of the most ob- 
stinate feeding difficulties that I ever have encountered. Since that time 
I have found six or seven other cases of persistent resistance to adult in- 
structions or help which also developed from an attitude eieated m in- 
fancy by forcing the child to accept food without setting up a satisfac- 
tory attitude toward feeding 
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In my school I have found that the same type of treatment which 
was laid down bj the pediatricians for helpmg cure difficult feeding 
cases is of benefit to the high school behavior problem of this type. If wo 
can get the attitude of the parents changed from one of a feeling of 
personal affront because the child won’t do as he is told to one of 
cooperative interest m trying to solve a difficult problem, I believe that 
both tho teacher and the doctor will be assisted greatly 

Another aspect of the problem, and one which strikes me as a highlj 
important matter when ono is attempting to judge the worth of a school, 
is that of tho application of the fundamental laws of learning to the 
curriculum and to the child’s behavior We have learned a great deal 
m the last twenty five years about the science of education and of 
child psychology, much which we have learned has become confused 
in people s minds and has been used badly Much has had to be dis- 
carded after being tested thoroughly Moreover, there is a very consider 
able disagreement among experts on most of these matters even now 
Nevertheless, one or two principles are accepted by all intelligent mem 
bers of the profession No one will deny that without practice a person 
learns nothing It does not follow that a person always learns what 
he practices, but it is perfectly obvious that unless he is given an oppor 
tumty to practice he will learn nothing at alL A second principle of 
learning which I believe to be axiomatic is that a child or an adult tends 
to repeat and therefore to practice those acts which bring him satisfuc 
Uon and by the same tokon tends to discontinue and therefore not to 
practice those acts which bring him dissatisfaction. 

These two fundamental principles would seem to be angularly simple 
to apply, but strangely enough this is not the case. Wc do not realize 
very often that although wc are giving a child practice in a certain thing 
ho ma) at the same time be practicing something else, and although we 
try to set up satisfaction or dissatisfaction in connection with a given 
act, very frequently the child in his mind connects the satisfaction or 
dissatisfaction with something quite different from that which we in 
tended. A good school invariably will ask itself two questions in any 
learning situation ‘ What is the child really practicing at this tunet” 
and “With what is he connecting his satisfaction or dissatisfaction T M 

In addition to that a third question always is m tho mind of a good 
teacher in a good school namely, “What is the motive force which is 
driving this child in pursuing a given practice or an act!’ Tho prm 
ciplo back of that is also quite obvious namely that motives very fre 
quently determine the value of an act Two people may do the same 
thing and yet ono of them working for a selfish motive will be doing 
a reprehensible thing and the other doing exactly the same thing from 
an altruistic motive, will be doing a highlj commendable piece of work. 
Therefore, it behooves a school to see to it that its children have an 
opportunity to practice working for high motives rather than for low 
motives. 
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If, then, we set up rewards and punishment which are unnatural, the 
child will begin to woik for fear of the punishment or hope of the re- 
ward, both of which are low motives If we artificially create situations 
which give a child a chance to work for high motives (such as unselfish- 
ness and cooperation), we are helping him to practice and therefore to 
establish the habit which we would like to see in the citizens of the 
country today If we aitificially set up situations by establishing prizes, 
which necessarily turn the child away from the motive of working for 
the sake of the work or because it is of help to his fellows and to man- 
kind in general, and we give him practice m getting satisfaction out of 
working for a low motive, it then is not surprising if after a while 
the habit becomes so established that it is not possible for him to act 
for any other reason except a selfish one or to believe that anyone else 
can he appealed to on any other ground. 

Therefore, a good school gives its pupils every opportunity to practice 
receiving satisfaction from those acts of life which tend to be useful to 
the community as a whole namely, the gratification and contentment 
that comes to one fiom being of use to his fellows, the ability to think 
things through for oneself and arrive at a sensible conclusion, and 
the gratification one has m knowing that one has contributed to the 
fund of knowledge of the world, or the comforting feeling that comes to 
a child when he has found himself able to work his way through his own 
problem to a satisfactory solution without help 

Unless a school allows a child to make his own mistakes and helps 
him to interpret those mistakes intelligently, he cannot grow He merely 
becomes more dependent upon the adult and less able to cope with the 
problems of life which lie ahead of him. In this present chaotic state of 
civilization no adult is able to foretell what type of problem the child 
will face when he has been giaduated from a college even four years 
hence Therefore, it is not possible for us to lay down with certamty a 
curriculum of informational facts and skills which he will find of use 
upon graduation We must turn to training him in attitudes toward 
work, methods of learnmg, and satisfactions which come from a sense 
of security and self-confidence and self-respect, together with a faith 
that m general there is order m this universe, and a law back of nearly 
everything, which, if we are intelligent enough to discover, we can use 
for ourselves and our fellows 

It is interesting to note that m the graduate schools and the profes- 
sional schools you find a very decided turn toward this type of education 
— just as years ago the kindergarten and primary schools faced the fact 
squarely and developed a similar attitude It is in the secondary schools 
and colleges where the poorest teaching is done today Therefore, I 
hope that the pediatricians will concern themselves with the child 
throughout his growth through the high school years, for it is at that 
place that so much help is needed I believe that no one can better give 
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this than the physicians with whom the child has been familiar since 
his infancy In most of the graduate schools courses are being reduced 
in number, information as such has become more and more unimportant. 
Such schools as the Yale Medical School, the Dartmouth Business School, 
and many of tho important engineering schools throughout the country 
constantly are coming back to tho center and heart of subjects which 
they are teaching, lea\tng the minutiae of information in their subjects 
to come when the student begins to specialise in his chosen field of work 
but emphasizing more and more tho value of knowing relations hi ps be- 
tween fundamental principles and ideas. 

Dean Doherty, of the Yale School of Engineering, once told me that 
when he was a member of tho staff of the General Electric Company in 
Schenectedy, N \ he was in the habit of taking his problems to Dr 
Stemmetz, whose laboratory was not far from his own, and that he be- 
came struck with the fact that Dr Stemmetz helped him to solve his 
most baffling problems by means of tho application of the meat simple 
and elemental principles. One day Dean Doherty says he stopped in the 
snow between his laboratory and that of the “old man ” as they called 
him, for it came over him that in all tho times he had appealed to Dr 
Stemmetz for help never once had Dr Stemmetz told him any new fact 
which Dean Doherty did not already know Yot ho always had solved 
the problem Therefore, it was not new knowledge which the great man 
could bring to hmi which mode the difference, hut new relationships be 
tween the old and fundamental principles of his field which he himself 
had not been able to see It is with this in mind that the Yale Engineer 
ing School has reduced tho number of its courses to two principal ones 
I have seen an examination udra mistered by that school last year, which 
consisted of one problem giving two simple principles (such as Boyle’s 
law of the expansion of gases and Newton s law of motion) as the basis 
on which the entire problem was to be solved aud then allowing the stu 
dents to begin with those two and work out their applications to the ease 
m hand. 

I find that the better medical schools, too, are doing the same typo 
of thing The final examinations are not so much written as they are 
practical — to sco not so much whether the student has a vast fund of 
information as to seo if he can use tho information which ho has. There 
certainly is a strong tendency to avoid overepecializataon in all profes- 
sional fields, and particularly in medicine 

The same sort of thing is going on in the schools. A short time ago 
we tended to divide everything up into subject matter compartments 
with each subject carefully isolated within its own compartment and 
each department knowing \ery little about the others— usually with a 
supreme contempt for all but its own Tins is rapidly changing m 
the good modem schools. The students are studying problems and not 
subjects in tho case system de^ eloped at the Harvard Law School, the 
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type of method which is being used everywhere, the student teams about 
many phases at once The Institute of Human Relations at Yale is an- 
other attempt to move m this dneetion, but you will notice that these 
instances all come from professional schools and not from high schools 
or undergraduate colleges 

The reason for this is, I am confident, that the professional school 
has had its pioduct tested m the field almost immediately aftei leaving 
the school Hence, failuies come back on the school almost at once, 
whereas the secondary schools and colleges have not been m a position 
to be tested as ruthlessly and quickly by the old law of survival of the 
fittest among its students The time is now at hand when the lack of 
such a test can no longer excuse an institution for not doing efficient 
work Di William Palmer, the President of the College of Physicians 
and Suigeons m New York, told me only last yeai that one of the 
greatest difficulties that exists is to find young men who, although hav- 
ing been giaduated from a leputable college with excellent lecords, 
were able to work by themselves on a pioblem which had not been an- 
alyzed for them If given an examination which was laigely a test of 
practical ability rather than of information and skill, they complained 
bitterly that it was not fan He felt that this was because of the con- 
ditioning that they had leceived in the colleges fiom which they had been 
graduated 

Nearly all of the gieat college pi esi dents have agieed that the real 
test of a student ’s fitness to eutci college is not so much the information 
which is retained m his memory as the ability to continue his systematic 
intellectual growth by himself without a set task and without a task- 
master Yet these very same colleges have made practically no at- 
tempts to measure the extent to which a given student possesses such 
an essential qualification as this They do not seem to lealize the 
difference m the attitude of a school toward its pupils fiom that of a 
college and professional school toward its students In grammar school 
and high school the good schools aie doing then best to discovei and 
to develop m every one of their students the most of the possibilities 
that lie within him It behooves the schools to bimg out of the boy 
or girl all that it can of these qualities which may prove to be of woitli 
later m his life At the colleges and professional schools they look at 
this m a different way, there they are examining the young students to 
determine whether they have the necessary qualifications which are re- 
quired m such laige quantities for their particulai field of endeavor 
Somewhere m the freshman and sophomore years of college these two 
attitudes must find the common meeting point and a transition brought 
about which is not too abrupt and yet which will be complete This, I 
am glad to repoi t, is very rapidly being done, for the colleges now admit 
(m the more enlightened centers) that the school is not principally a 
place where a student prepares for college but that it is primarily a place 
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where a chil d is alkmed to live and to grow and that his life in school 
is an important and integral part of his whole life and may not be 
slighted with impunity 

It is during this very interesting plinso of the latter part of the cluld g 
school life that I feci that tho pediatrician can be of great service It 
is when the child comes out of tho formative period into the middle 
adolescent period (beginning at about the twelfth year) that ho begins 
to discover his own personality Here, becauso of the enormous increaso 
in his physical and nervous faculties, the tremendous sensitiveness to 
light, sound and touch increases about tenfold and ho becomes a par 
ticularly difficult individual to understand Ho is no more like the 
animal which ho has been up to this time than the grub is like the 
dirysalis, nor is ho like tho butterfly mto which he will develop later 
if he is allowed to grow properly Although m tho human animal ua 
ture does not protect him against tho buffets of this hard world ns well 
ns in tho case of the insect with its cocoon he is going through prodigious 
changes m his mental and moral moke up in which lie needs under 
standing and sympathy more than anything else He certainly should 
not bo expected to behave and conform to the adult pattern for which 
he is not yet ready The tragedy of this situation is that the very people 
who are nearest and dearest to him arc the ones who frequently hurt 
him the most. 

It is at this time I have found from my experience with several 
hundred young adolescents, that tlioy arc seeking a fnend and con 
fldant who can help them lntoiprct the hundreds of now and confusing 
sensations and impressions winch come flooding m uiwu them every dav 
It is here that he needs the greatest understanding and help It is 
here also, that the parents and the home need assistance in understand 
lug their child and his pecuhni actions. No one is more fitted to step 
into the breach than the pediatrician, who usually possesses the confi 
dence of the family to an abounding degree and who certainly should 
be able to handle tactfully and sympathcticnllv the child in question 
The adjustment to authority, the adjustment to the opposite sex the 
adjustment to tho realities of the world around him both social and 
financial arc all of exceeding difficulty and great importance to him 
Particularly today whon so mnnv of the old landmarks and guideposts 
are gone the advice and counsel of one who knows their past and present 
but also who is not a blood relation is most eagerly sought and deeply 
appreciated. Sometimes the child cau find such a confidant in a teacher 
in school, if so it is well, hut I fed sure that □ great many more will 
find it in the doctor who knows the entire family situation so well and 
also has tho great advantage over the teacher and parent of not having 
to seem to judge or discipline. 

Here again I feel that both the fechool and the doctor can be of in 
estimable use to each other, no school can possibly handle a child at 



294 


THE JOURNAL OP PEDIATRICS 


type of method which is being used everywhere, the student learns about 
many phases at once The Institute of Human Relations at Yale is an- 
other attempt to move in this direction, but you will notice that these 
instances all come fiom professional schools and not from high schools 
or undergraduate colleges 

The reason for this is, I am confident, that the professional school 
has had its product tested m the field almost immediately after leaving 
the school Hence, failures come back on the school almost at once, 
whereas the secondary schools and colleges have not been m a position 
to be tested as rutlilcssly and quickly by the old law of suivival of the 
fittest among its students The time is now at hand when the lack of 
such a test can no longer excuse an institution foi not doing efficient 
work Dr William Palmer, the Piesident of the College of Physicians 
and Smgeons m New Yoik, told me only last year that one of the 
greatest difficulties that exists is to find young men who, although hav- 
ing been graduated from a leputable college with excellent recoids, 
were able to woik by themselves on a pioblem which had not been an- 
alyzed for them. If given an examination -which was largely a test of 
practical ability lather than of mfoimation and skill, they complained 
bitterly that it was not fan He felt that this was because of the con- 
ditioning that they had leceived in the colleges fiom which they had been 
graduated 

Nearly all of the gieat college piesidents have agieed that the real 
test of a student ’s fitness to eutei college is not so much the information 
which is retained m his memory as the ability to continue Ins systematic 
intellectual giowth by lnmself without a set task and without a task- 
master Yet these very same colleges have made piactically no at- 
tempts to measure the extent to which a given student possesses such 
an essential qualification as this They do not seem to lealize the 
difference m the attitude of a school toward its pupils from that of a 
college and professional school toward its students In grammai school 
and high school the good schools aie doing then best to discovei and 
to develop m every one of then students the most of the possibilities 
that lie within him It behooves the schools to bring out of the boy 
or girl all that it can of these qualities which may prove to be of woitli 
later m his life At the colleges and piofessional schools they look at 
this m a different way, there they are examnnng the young students to 
determine whether they have the necessary qualifications which axe ie- 
quired m such laige quantities for then particular field of endeavor 
Somewhere m the freshman and sophomore years of college these two 
attitudes must find the common meeting point and a tiansition brought 
about which is not too abrupt and yet which will be complete This, I 
am glad to report, is very rapidly being done, for the colleges now admit 
(in the more enlightened centers) that the school is not principally a 
place where a student prepares for college but that it is primarily a place 
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where a child is allowed to Iiuo and to grow and that his life in school 
is an important and integral part of his w hole life and may not be 
slighted with impunity 

It is during this very interesting phaso of the latter part of the child a 
school life that I feel that the pediatrician can be of great service It 
is when the chdd comes out of the formative period into the middle 
adolescent period (beginning at about the twelfth year) that he begins 
to discovor his own personality Sere, because of the enormous increase 
in his physical and nervous faculties, the tremendous sensitiveness to 
light sound and touch increases about tenfold and ho becomes a par 
ticularly difficult individual to understand. He is no more like the 
animal which he has been up to this time than the grub is like the 
chrysalis, nor is he like the butterfiv into which he mil detelop later 
if ho is allowed to grow properly Although in the human animal na 
ture does not protect him ngamst the buffets of this hard world as well 
as in the case of the insect with its cocoon he is going through prodigious 
changes m his mental and moral male up in which ho needs under 
standing and sympathy more than anything else He certainly should 
not be expected to behave mid conform to the adult pattern for which 
he is not yet ready The tragedy of this situation is that the v ery people 
who are nearest aud dearest to him ore the ones who frequently hurt 
him the most 

It is at this tune, I havo lound from rat expcncnco with several 
hundred young adolescents, that they are seeking a fnend and oon 
fldant who can help them interpret the hundreds of new and confusing 
sensations and impressions which come flooding Ut upon them every dav 
It is here that ho needs (he greatest understanding and help It is 
here, also, that the parents and the home need assistance m understand 
mg their child and his peculiar actions. No one is more fitted to step 
into the breach than the pediatrician who usually possesses the confi 
deuce of the family to an abounding degree and who certainly should 
ho able to handlo tactfully and svmpathcticnlh the child m question 
The adjustment to authority the adjustment to the opposite sex, the 
adjustment to the realities of the world around him both social and 
financial, arc all of exceeding difilcultj mid great importance to him. 
Particularly today when so mnnv of the old landmarks and guideposts 
are gone the advice and counsel of one who knows their past and present 
but also who is not a blood relation is most eagerly sought and deeply 
appreciated. Sometimes tile chdd con find such a confidant in a teacher 
in school if so it is well, but I feci sure that a great many more will 
find it in the dootor who knows the entire family situation so well and 
also has the great adv antngo over the teacher and parent of not having 
to seem to judge or discipline. 

Here again I feel that both the khool and the doctor can be 0 f m 
estimable use to each other no school can possibly handle a child at 
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any one of his difficult stages, but particularly the one just mentioned, 
unless it knot's fairly thoioughly the conditions at home, information 
about which the physician is in a position to give On the other hand, 
I have seen many serious mistakes made by pediatricians who tried to 
prescribe for their patients without consulting with the school m any 
way, when a few moments’ conversation with the teacher would have 
given the doctor information which easily could have prevented the mis- 
take The teacher’s attitude and the doctor’s attitude must be alike 
primarily, and in all good schools they are Again I find in Dr Aldrich’s 
pamphlet an excellent example of the attitude to which I refer, for he 
says that the doctor in working with the child should regard hi ms elf 
more as a gardener who is trying to provide the right conditions for the 
growth of his plants after studying them carefully to find out the dif- 
ferences between them than as the sculptor who is trying with hammer 
and chisel to shape a block of marble to lus own design Walter Lipp- 
mann once put it in an article m New Republic, “ ‘As the twig is bent 
so is the tree inclined’ may be profoundly true, but it does not tend to 
make straight trees ’ ’ Both the physician and the teachei are hoping 
to bring about trees witnout bends or curves m them whatsoever, nor- 
mally straight and upright trees which will be a satisfaction to them- 
selves and a pride to all who have had to do with them 

I feel sure that, if the schools and the doctors would attempt to under- 
stand each other more fully, they would find over and over again com- 
mon points at which they can become of great assistance to each other 
Therefore, at the risk of seeming presumptuous, I should like to urge 
upon the American Academy that they bear in mind at least two ob- 
jectives m regard to the problem of the schools first, that they do then 
best to know and to understand thoroughly the local schools m their 
community and that they try to judge them from the criteria which I 
have attempted to outline rather than from the usual points of view of 
fact gathering and examination marks, second, that thev throw their 
tremendous influence (which cannot be underestimated, for a good 
pediatrician is literally idolized by his patients m a large percentage 
of the cases) toward the building and creating of good schools where 
the principles underlying the school are the same as those m good 
pediatrics Dr Brennemann m his papei read before the Boston section 
of this society seveial years ago, in a quotation fiom Ralph Waldo Emer- 
son, seemed to me to give the crux of the entire matter when he said, 
“Respect the child, be not too much his parent, trespass not upon Ins 
solitude ” I feel that this expresses admirably the spirit of a good 
modem school, and that, since the influence of the pediatrician in any 
given community is as great as it is, I am confident that if they will 
throw the weight of this influence m the direction of creating schools 
with that spirit they could bring about a new generation of good citi- 
zens of which this country is so sorely m need duimg these trying times 
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T UBERCULOSIS is an. allergic disease Tlxus a deeper knowledge 
of tuberculosis is to be sought in the analysis of allergy 
Three points have been frequently overlooked in the conception of 
allergy 1 first of all allergy is a dynamic conception — it has its de- 
velopment and its course. Second, allergy should by no means signify 
only the change of reactivity under the influence of the allergene It 
means also a change of susceptibility of the organism toward the stimu 
lating or damaging influence of the allergene 

Thi» lait statement although of capital importance for our approach to th« 
problem of allergy la unfortunately re ry difficult to understand. A very simplo 
Instance may help us to comprehend the difference between these two groups of 
factors, which detenmno allergy and which we ha to railed ‘reactivity’ and 
“susceptibility n 

If one individual is offended by another the result will equally depend on two 
groups of factors (1) The offense will be resented differently by different indi 
vi duals according to their increased or deteriorated amount of susceptibility toward 
the offense itself That is one and the same offense will hurt one individual more 
deeply than another (2) The reaction that the offended will undertake toward 
his assailant will depend not only on the degree of the feeling of being hurt, but 
also on the temperament and strength of the offended, and theso two factors will 
determine his reactivity 

Thus allergy as determined by two changing groups of factors can 
be represented as a curve in a system of coordinates with reactivity 
as the abscissa and susceptibility as the ordinate Each point of this 
curve would be determined by two parameters R and S and represent 
the actual state of allergy 

Third, m all allergic processes a rfile is played by the general biologic 
law frequently proved experimentally, that the reaction of the living 
organism, provoked by any stimulating agent, induces a change of 
susceptibility toward the stimulus This change is bi phasic the 
reaction first increases the susceptibility toward the stimulus, in the 
further course of the reaction however, the susceptibility becomes less 
and less pronounced and finally, if the reactive process has been al 
lowed to run to its end, the susceptibility will be reduced to naught 
andthe living, reacting substance becomes indifferent to the stmiulat 
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mg agent This state of indifference to stimulation, acquired in the 
due course of the reactive 1 espouse I tall “adiaphorea” and I believe 
it plays an intimate role m the mechanism of healing (hygiogenesis) 
of infectious diseases 2 

TOPOLOGIC SCHEME 

These prelimmaiy remarks on oni conception of allergy enable me 
to piesent to the reader my topologic scheme of tubeiculosis 3 The 
course of any tuberculous infection can be lepiesented in the above 
system of cooidinates (Pig 1) When a child comes in contact foi 
the fiist time with Koch's bacillus, its susceptibility toward the damag- 
ing action of this pathogenic agent is so low, that it can be put neai 
the 0-point of the oidinate of susceptibdity Subsequently its reac- 
tivity is also very low and near to the 0-point ot the abscissa of reactivity 



The clinical lesult of this state of affairs is an almost complete lack 
of symptoms These will only develop aftei a certain time, during 
which allergy develops by synchronous giowth both of susceptibility 
and reactivity This growth we may assume affects both factors B 
and Sman equal degiee at the beginning The alleigy is then char- 
acterized by an equilibrium between B and S Latei on thiee possi 
bdities occui as regards the fuithei development of allergy 

1 The reactivity develops with mci eased rapidity in comparison 
with the growth of susceptibility The effect of this is lepresented in 
curve I of our scheme We see that this curve, aftei a slight initial 
elevation, repiesentmg the slight initial mciease of susceptibility, is 
running along the abscissa and tends to leach the 0-pomt of the ordi- 
nate It means that susceptibility falls with increasing leactivity to- 
ward final healing, represented by a more oi less complete adiaphorea 
This curve represents those cases of occasional infection which never 
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develop clinically noticeable symptoms of the disease and heal fre 
quently without the knowledge of the patient 

2 The course of allergy however can take an entirely opposite 
tiend Such course is characterized by an increased and accelerated 
growth of susceptibility as shown by curv e II This curve runs along 
the ordinate of susceptibdity and expresses reduction of reactivity as 
susceptibility increases It tends to meet the 0-point of the abscissa. 
Here we have an absolute lack of reactivity which we call “anergy ” 
The susceptibility is at that point infinite while the reactivity is 
naught The ultimate consequence of this course is obviously death. 
The curve lepresents those cases of overwhelming infection, which 
have no tune to develop a sufficient amount of reactivity and are from 
the \ery beginning beading for ultimate catastrophe 

3 Between these two extreme poles of possibilities oscillates the 
course of the chrome clinical tuberculosis Periods of preponderance 
of reactivity change with periods of preponderating susceptibility and 
the final lesult of the disease depends on the final turn of the curve III 
toward the abscissa or toward the ordinate 

This scheme is purely topologie In spite of that it can be made very 
useful in theoretical handling of many problems of tuberculosis and 
gives a rational basis for a classification of tuberculous manifestations 

METHODS OP DETERMINING FACTORS R AND 8 
( REACTIVITY AND SUSCEPTIBILITY) 

It is obvious that the practical value and importance of my topologie 
scheme of tuberculosis would be definitely proved if it were possible 
to determine the factors R and 6 in each case of infection and at every 
stage of its development- The knowledge of these two parameters 
would enable us first to locate each case of tuberculosis in the RS plane 
of our system at any stage of its development (the actual state of 
allergy) and then to trace and follow up the course of allergy during 
the period of observation (the road of allergy) It is not necessary to 
emphasize the prognostic importance of such a possibility 

The task of the present experimental investigations, which I under 
took m collaboration with my pupil, A Chwabbogowski was to find 
such a method We thought that a possible estimation of the relation 
ship between the two parameters ft and 8 might be obtained from the 
study of the relationship between the size and the intensity of infra 
dermal tuberculin reactions and the concentration of tuberculin used 
to provoke them 

Our experimental method was to inject a different concentration of 
tuberculin into symmetrical areas of skin of the back of each indi 
vidual tested and to measure the reactions at the period of their acme 
in their two largest diumeters. The arithmetic mean of these two 
measurements was considered as tlie largest average diameter char 
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acteristic for the size of the reaction "W c had then only to compare 
our measurements with the concentrations of the tuberculin used to 
investigate their possible interrelationship 


By this method we were able to detect three different types of rela- 
tionship between size of mtradermal tuberculin reactions and concen- 
tration of tuberculin 

1 In the first group of our children with a positive tuberculin test 
we could observe a marked proportionality between the size of the 
mtradermal tuberculin leaetions and the concentration of the tuber- 
culin used The instance m Table I is typical for this group of 

children „ 

Table I 


No 55 Name, S — May 5, 1933 


concentration op 

TUBERCULIN 

C 

AVERAGE DIAMETER OP 

THE INTRADERMAL 
REACTIONS IN MM 

D 

PRODUCT 

X) (-log C) 

10-* 

18 5 

74 0 (= 4 X 18 5) 

10 » 

14 0 

70 0 

10 o 

12 0 

72 0 

10 t 

10 5 

73 5 

10 s 

95 

76 0 


Table I shows the very interesting phenomenon typical for this group 
of children, that the diameters of the reactions decrease with- falling 
concentrations of tuberculin m proportion to the negative logarithm 
of the tuberculin concentration Consequently, the product of the 
diameter by the corresponding negative logarithm of the tuberculin 
concentration is, in each individual of this group, constant We may 
at once emphasize that this law proves to be correct only as regards 
medium intensity of intracutaneous tuberculin reactions and that very 
strong as well as very weak reactions are to be avoided 

Considering this precise proportionality between the allergic effect 
and the dose of the allergene as being possible only m cases m which 
both parameters of allergy, B and S, remain in mutual equilibrium, 
we call this category of allergic behavior “homodynamic allergy ” 
In other groups of tuberculin-positive chddren the above propor- 
tionality is disturbed Supposing that this is due to an equally dis- 
turbed relationship between R and S , we call such cases “heterody- 
namic allergy ’ ' 

Among these heterodynamic eases we can fairly distinguish between 
two further types 

2 In some children the diameters of the reactions do not decrease 
with falling concentrations of tuberculm in the expected degree The 
reactions continue large Consequently the product D(-log C) is 
no longer constant, but increases with falling concentrations of tuber- 
culm The instance cited m Table II shows this occurrence very 
clearly 
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Table n 


No. 75 Name, P — April 29, 1933 


concentration or 

TUBERCULIN 

a 

average diameter or 

THE INTEADERMAL 
REACTIONS IN MM 

D 

PRODUCT 

D Hog O) 

10 * 

26 0 

78 0 (= 3 x 26) 

10-4 

23 0 

83.0 

10-8 

200 

100 0 

10-* 

19 0 

114.0 

10-r 

17.5 

122JJ 


We consider such cases as being due to a preponderance of suscep- 
tibility (8 > R) and call them “heterodynamio pleoaesthetic ,f 
3 The third group of children behaves under identical experimental 
conditions in an exactly reverse way , the diameters drop more quick 
ly than might be expected with change of the tuberculin concentration 
The product D(-log 0) consequently falls with falling concentrations 
(see Table III) 

Tabu m 

No. 2. Name, H — Nov 23, 1933. 


CONCENTRATION Or 
TUBERCULIN 

a 

AVERAQE DIAMETER O T 

THE INTRADERMAL 
REACTIONS IN MM. 

D. 

PRODUCT 

D (-log O) 

10-« 

20 0 

flOO 

I0-* 

13 A 

54.0 

10*» 

8A 

42JJ 

1(M 

9.0 

30 0 


We consider this kind of heterodynamic allergy as bemg due to a 
preponderance of reactivity (R > S) and we call such cases heterody 
namw pleoergic 

The Btudy of the relationship between the concentration of tuber 
culm and the sire of the intradermal reactions makes possible a dif 
ferentiation of the tuberculin allergy of the child into the following 
groups 

1 Homodynamic allergy (R — S) 

2 Heterodynamio allergy (R ^ S) 
a. Pleoaesthetic (S > R) 

b PleoergiC (R > 8) 

The above differentiation o^ the tuberculin allergy in children has 
been obtained by establishing the belia\ior of the product D(-log C) 
which m cases of homodynapuc allergy remains constant, falla m 
pleoergio, and rises in pleoaesthetic allergy, with falling concentra 
tions of tuberculin 

The further question was whether it might not be possible to obtain 
a notion of the actual dimensions of R and S from these experimentally 
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established data of the actual allergic behavior of each case This 
part of our work has been carried out with the help of the distinguished 
mathematician, Professor Hugo Stemhaus, of the University of Lwow 

The actual state of allergy of a case, as demonstrated above, can be repre- 
sented by the relationship of the diameters of the mtradermal tuberculin reactions 
to the negative logarithm of the concentration of tuberculin It can thus be ex 
pressed by a curve in a plane xy, where x means the negative decimal logarithm 
of the tuberculin concentration and y the diameter of the reaction in millimeters. 
By study of these experimentally obtained curves, we have been able to estnbhsh 
the very important biologic fact that all these curves, independently of the category 
of allergy, can be considered as generalized hyperbolas and expressed by the formula 
y° x — ft where x means the negative decimal logarithm of the tuberculin con 
centration, y the diameter in mm and a and |3 are two characteristic parameters 
The main feature of such curves is that they appear as straight lines in a plane 
with logarithmically divided axes Each such line represents the actual state of 
allergy of a case and it can be determined by two parameters, which can easily be 
established both graphically and by calculation. As in cases of simple hyperbolns 
(eg, in cases of homodynamic allergy) these two parameters are equal, it was 
obvious that we can identify them with our theorebcal parameters of the actual state 
of allergy, R and S 

S and S can thus be easily determined from our experimental data if not 
graphically, with help of the logarithmic paper of Schleicher and SehueU, 
No 3751, which is the easiest way, then by means of two observations (x, y, and 
Xj, y a ) and tlio following formulas 

_ log x, log y, - log x, log y, 

— log x, - log x, 

s _ lq g y. Io s *1 - lp g y»- lQ g x i 

— log y, - log y. 

Nevertheless, this method of establishing R and S might prove too complicated 
for clinical pracbce and consequently we worked out very simple charts which per 
mit us to find the exact figures for B and S according to the different values of 
D at given tuberculin concentrabons 

RELATIONSHIP OF TUBERCULIN ALLERGY TO CLINICAL BEHAVIOR 

The capital question, whether the above differentiation of tuberculin 
allergy m children and the estimation of the actual stage of allergy by 
the determination of R and S have any connection with the clinical 
behavior, had to be solved on a large series of carefully obseived 
clinical cases , this required a further simplification of our method It 
was impossible to perform from four to six mtradermal injections m 
each of our, now over 150, cases to establish their individual and 
actual state of allergy We decided, therefore, to employ foi this pur- 
pose only two injections and to choose such concentrations of tubei- 
culin which, according to our experience, are best adapted for average 
testing, viz, 10-‘ and lO’ 5 Only m cases of exceptionally high or 
exceptionally low sensitivity to tuberculin (judged from a previously 
executed von Pirquet test) was it necessary to employ more diluted 
or concentrated tuberculin solutions, e g , 10-“ and 10~ 7 or IQ- 3 and Hh 3 
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We thus obtained for our estimation of the actual state of allergy 
m. each case and at the given date, two diameters, D t and D a cor 
responding to two concentrations of tuberculin, Ch and C a and could, 
therefore, establish the category of allergy of the given case first by 
means of comparing the products P x — D x (-log GJ and P 3 — 
D s (-log C a ) If P t was equal or nearly equal Pj, we considered 
our case as homodvnamio , if P x was less than P 3 , as pleoaesthetic, 
and if Pj was greater than B* as pleoergic At the same time we 
could, with the help of the same data, establish the actual R and S 
and thus locate our individual os a point m the plane RS, viz , our 
scheme of allergy 

Besides estimating the actual state of allergy in our cases, we tried 
to follow them up dynamically In the majority of our cases we were 
able to repeat the determination of R and S several times during a 
longer period of observation. It was thus possible not only to locate 
each of our cases as a point in the plane RS, but also to follow up its 
coarse m time This course we called the “road to allergy" and 
consider it as the most important individual feature of the biologic 
behavior of the organism during the turberculous infection 

RESULTS 

The results of our investigations of over 150 cases with over 300 
estimations of the actual state of allergy arc the following 
To avoid any influence of suggestion we divided our material into 
four clinically distinct groups. In Group I we summed up all tuber 
culm positive cases m which we could not detect any specific symp- 
toms during a longer period of observation (tuberculous mfectwn 
without symptoms) 

To Group II belong all the suspected cases without definite symp- 
toms or cases which recently have shown some signs of active tuber 
culosis, but were actually free from them (tuberculous infection in 
labile equilibrium) 

Group IH embraced all manifest cases of tuberculosis with a marked 
tendency to amelioration and recovery 

Group IY included caeeq with clinically bad prognosis 
This clinical differentiation of our cases proved to be almost abso- 
lutely congruent with our findings of their state of allergy 

Group I proved to belong almost without exception to the pleoergic 
category of allerg} and to hold this position with remarkable tenacity 
even toward ergotropic nonspecific influences 

Group II belonged almost entirely to the homodynamic category 
and was particularly susceptible to all specific and nonspecific influ 
ences, as proof of its lability 

Groups HI and IV were found to belong to the pleoaestlietio cate 
gory The difference between them was only of a dynamic character , 
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they could not be differentiated by means of a single establishment of 
their actual state of allergy, but their road of allergy is different 
While cases of Group m are wandering from the pleoaesthetic zone 
in the R8 plane toward the zones of homodynamic and pleoergic be- 
havior, the cases of Group IV take the inverse direction They are 
rushing up into still higher regions of pleoaesthesis 

The few exceptions to these rules pioved by means of further ob- 
servation either the superiority of the biologic method over the clinical 
differentiation or special conditions of allergy, which cannot be de- 
tected by our present method 

To the lattei kind of exceptions belong m the first place the anergic 
states of allergy The final cases of anergy, as for instance, cases of 
miliary tuberculosis or tuberculous meningitis, behave apparently as 
pleoergic cases This is theoretically fully comprehensible Still more 
interesting are cases of isolated tertiary tubeiculosis Our present 
method of valuation of R and S cannot be applied to adults Adults 
with tertiary symptoms behave like pleoergic children This is due 
to the fact that the skm of adults is less sensible to tubeiculm, thanks 
to the change m the topogiaphy of allergy in the tertiary stage of 
tuberculosis This curious behavioi of adults is actually the subject 
of extensive investigations, and we hope to elucidate this problem in 
the near future For the present we are not in a position to consider 
tuberculosis in adults 4 


CONCLUSIONS 

1 The behavior of tuberculin-positive elnldien toward simultaneous 
mtradermal injections of different concentrations of tuberculin (Koch’s 
old tuberculm) is different, and we are able to diffei entiate three 
distinct categories of tuberculm allergy m childhood 

a Homodynamic allergy, m which the product P (= diameter of 
skm reaction x-log of concentration of tuberculin) is individually 
constant 

b Heterodynamie alleigy Pleoaesthetic — in which P increases as 
the tuberculm concentration falls 

c Heterodynamic allergy Pleoergic, m which P falls as the tuber- 
culin concentration falls 

2 The relationship between size of mtradermal tuberculm reac- 
tions and concentration of tubercubn used is thus characteristic for 
each individual at the date of investigation and expi esses the actual 
state of individual allergy It can be represented by a curve m the 
plane ky where x is the negative logarithm of the tuberculm concen- 
tration and y the diameter of the reactions m millimeters 

3 Such curves of the individual state of allergy aie generalized 
hyperbolas and can thus be logarithmically transformed mto straight 
hues This biologically most important fact permits us to determine 
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each of these lines — and thus each individual Btate of actual allergy 
by the help of two parameters, R and 8 (reactivity and susceptibility) 

4 A description is given of the methods bv which these parameters 
(R and 8) can be determined. 

5 The repeated determination of R and S during a certain period 
of observation in the same individual allows one to trace tlie indi 
vidual “road of allergy,” le, the direction taken by the dynamic 
development of the individual allergy in the RS plane 

6 The determination of the actual state of individual allergy and 
of the individual course of allergy have an important value for 
prognosis in children. It has been proved on over 150 patients that 
stabilized and healing tuberculosis belongs to the pleoergic category 
of allergy, while active cases behave in a pleoacsthetic way The 
horaodynamic allergy is found m cases in which the state of infection 
is labile The following up of the individual road of allergy reveals 
the prognostic fate of the case active pleoaesthetic cases with 
tendency to amelioration move in the RS plane from the pleoaesthetic 
toward the homodynamic and finally to the pleoergic zone, pleoaes 
thetao progressing cases wander, on the contrary to still higher pleoaes- 
thetic regions 

7 Our method cannot be applied to final stages of anergy and it 
cannot as yet be used in adults 
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CONGENITAL DISLOCATION OP THE HIP IN INFANCY 


Charles C Chappl* , M D 
Philadelphia, Pa 

C ONGENITAL dislocation of the hip is an lmpoitant pediatric piob- 
lem which has been neglected by the pediatrist This lack of intei est 
often has made necessarj a seveie treatment of years’ duiation m cases 
m which mild tieatment of a few months would otherwise be possible 
It has made physicians satisfied with a doubtful piognosis when they 
should expect an excellent one 

The basis for this lack of interest is the failuie of diagnosis which is 
largely due in turn to an anatomical misconception The teim, con- 
genital dislocation of the hip, is a misnomer The condition present at 
birth is the absence of a bony acetabulum There is no congenital dis- 
location when complications aie not present Dislocation takes place 
after a force is applied This force is muscle pull alone m early in- 
fancy Weight beaiing increases the dislocation later That dislocations 
can take place as a result of trauma, infections, or anomalies is not 
denied These complications do not concern us here 
Instruction has been inadequate regarding early signs It has con- 
cerned itself almost exclusively with the dislocation as it exists m chil- 
dren who have started to ivalk The general conception has been that 
the diagnosis was impossible until weight bearing had forced the femora 
to obvious dislocations This opmion still prevails despite a few oitho- 
pedists’ vigorous attempts to coneet it The Preibergs, father and son, 
of Cincinnati, deserve much ciedit for tlieir work m this duection 
Albert H Fieiberg 1 pioneered in this country for early recognition of 
the condition PacP and Loienz 3 preceded him m the field, but their 
work was largely with oldei childien Since these early papers several 
workers have substantiated then conclusions Pew of these reports have 
appeared m pediatric journals 

The importance of early diagnosis is apparent when it is lealized that 
abduction for a relatively shoit time is the only treatment required m 
early infancy Preibeig treated his infants with abduction by means 
of casts Yittono Putti , 4 of Bologna, simplified the method by using 
only splints and massage The children thus tieated were able to walk 
at the usual age They had had no reductions and, with Putti ’s method, 
no casts 

Furthermore, this condition has been overlooked frequently by the 
pediatrists on account of its supposed rarity It is not rare to the 
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orthopedic surgeon. In m\ ow n pediabic practice I have had four 
cases in the post two years This lifts it from tho realm of runty 
That tho diagnosis is not difficult, tho treatment mild, and tho prog 
nosis excellent is illustrated by the following group of infants. One was 
fourteen months old when she was first seen. She was beginning to walk. 
Tho others were diagnosed at two and one half months, two months, and 
three weeks of age, respectively Of these four cases tho child ou 
whom the diagnosis was made after she started walking is still under 
treatment at tho end of two jears. She has had coutmnous casts, threo 
closed reductions, and recently open reduction was performed. The 
others, diagnosed in early infanev inquired only splinting and massage. 
The first of these, diagnosed at two and one half months, had a bilateral 
dislocation ” She was clinically normal at eight months X rav exam 
mabon at that tune showed beginning ossification of tho acetabuli 
Treatment was discontinued os tho family fled to escape an epidemic 
While the cluld was away from our care, sho began standing Subse- 
quent x my plates showed continued improvement until a final one at 
the age of eighteen months disclosed normal acetabuli. The second 
diagnosed at two mouths, had a loft-sided, unilateral, delayed acetabular 
ossification. When slie was four montlia old, Dr Ralph S Broraer, of 
the Children s Hospital reported on her x ray plates as follows * There 
has been excellent development of the left acetabulum so that now it is 
approximately tho same as tho right It seems to me that a diagnosis 
of potential dialocahou is no longer warranted.” Treatment of the 
third, through a misunderstanding, was delayed until she was three 
months of ago Now, at six months, she is sbll under treatment but her 
progress has been excellent, and a cure is anticipated by eight months 
Diagnosis was substantiated and progress checked by stereoscopic x ray 
examination in all cases Those pabents were treated by Dr Varaum 
Southworth, orthopedic surgeon to whom I am greatly indebted for his 
mvaluable cooperation. There has been only one cluld on whom the 
diagnosis was mistaken when the physical signs seemed to warrant an 
x ray examinaboiL Even in this case the hip was not normal Dr 
Henry K. Pancoast of the University Hospital reported ‘fullness of the 
periarticular soft tissue sb-uctures ’ on the affected side 
-Frequency of Occurrence — This cannot be accurately esbmated. In 
the past ten years the Children s Hospital of Philadelphia has admitted 
thirty cases This gi\ es no index to its frequency because it is solely a 
treatment of eleebon. Mention is made of the number admitted simply 
os cvidenco that it is not unusual Orthopedic words ore seldom with 
out a case. All tho patients in tho Children’s Hospital wnth one excep 
tion were girls. Two were sisters identical twins Tho family incidence 
was not studied. Most workers bclievo it occurs as a hereditary trait 
During the same ten year period the Children s Hospital had only ten 
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diabetic patients Diabetes is not considered lare, and a higher per- 
centage of its victims must necessarily reach hospitals 
Etiology — The explanation for delayed ossification of the acetabulum 
can be only conjectured It does not seem to be a defect m development 
There aie two reasons for beheving this 
First, it is rarely associated with other defects Twenty-nine of the 
above mentioned children were otlieiwise normal It may be significant 
that the thirtieth child was the only male of the senes 

Second, the acetabulum forms normally when the head of the femur 
is held m its proper position Wolff’s law, regaiding the changing of 
a bone’s internal structure by its external stresses and strains, may ex- 
plain the delay Normally there is muscle pull foicnig the head of the 
femui into the acetabulum Without this pressure there would appear 
to be no incentive for ossification of the acetabulum That it is formed 
m cartilage we can hardly doubt, as it develops embryologically by the 
time the fetus is from 20 to 25 mm in length s It is conceivable that the 
force may be changed m direction at times so that it be away from the 
pelvis A fulcrum between the hip and the knee m the fetus would 
cause such a reversal of force Uterine pressure upon the knee would 
then spring the hip from its socket The fulcrum might be formed by 
the crossmg of the legs, by an arm between the abdomen and thigh, but 
more likely by a wide pelvic crest Additional evidence favoring this 
hypothesis is the fact that it occurs so predominantly m the female with 
the widei pelvis Joseph A Fieibeig reached a somewhat similar con- 
} elusion Familial tendency can be explained by the inheritance of wide 
pelves or characteristic postures m utero 

Diagnosis — A conect anatomical concept is essential to an under- 
standing of the condition With this m mind the signs become logical 
At birth, as stated above, theie is no bony acetabular formation 
This leaves the head of the femur unanchored Muscle splinting is re- 
quned for stabilization It is analogous to a fiactuie m this lespect 
All the muscles fiom the pelvis to the femur take part in the maneuver 
Even the hamstrings to the leg assist When the thigh is m a straight 
line with the body, the insertions of these muscles are below the femoral 
head with oiigins, on the pelvis, well above the insertions (Fig 1) 
Hence m this position they unite m an upward pull Gieat distortion 
is not likely, however, because of the medial origins of the muscles 
Only the small group of abductors do not arise medially to the head 
The bony structure is well designed to impede upward dislocation The 
flat ilium slopes outwaid as it arises This inclined plane helps to hold 
the femoral head m its mtended place Eventual fatigue or stretch of 
the adductors permits gradual dislocation of the femur Such dislocation 
is a slow process Weight bearing greatly speeds the displacement 
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By reviewing the anatomic structures around tho hip joint, the signs 
can be anticipated. In a child with this condition the adductor group 
will be the most affected by any sliding of tho femur in a lateral direc 
tion The pectineus, adductor brevis, and the upper fibers of the ad 
ductor magnus are immediately put on stretch by such a movement. To 
a lesser degree the gemelli, quadratus femons and the obturators would 
resist the motion. The abduotors, pulling from above, would bo much 
lesa intimately affected. 

Inasmuch as the adductors are also external rotators, stretch causes 
an outward rolling of the thigh. This will be directly proportional to 
the extent of lateral displacement 

Upward dislocation shortens the extensors and flexors of the thigh. 
The flexors are less completely contracted than the extensors because of 
their greater length. Allowance for the shortening of the hamstrings 
is made by flexion of the foreleg 



*1*. 1 — DUjrammatlo representation of the poll from a normal pelvli to 

femur Muscles from both posterior and anterior aspects of the thigh are represented. 
The left iMe Illustrates the femur In direct line with the pelvis. The right side shows 
the femur In abduction. 

In recapitulation then, wo find the femur relatively immobilized by 
all its muscles. 1 There is a definite spasticity of the adductors. These 
are often the only signs present m early infancy As the infant grows 
in strength the upward muscle pull increases the displacement and the 
external rotation becomes more marked. The tlngh is held in almost 
constant flexion and the leg may resist extension. 

Now let us look at a young infant with a unilateral delay of ossifica 
tion of the acetabulum. The mother has noticed nothing abnormal. It 
lies on its back and is symptom free. Both legs are drawn up com 
fortably It kicks freely with one leg while the other is held motionless 
The child appears so well it is difficult to believe that only one leg is 
being used. 

On extending both legs flat to tho table one may meet with resistance 
on the affected side. When the legs are thus extended a somewhat 
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higliei inguinal fold is noticed on this side piodueing a moie acutely 
angulated ciease (Fig 2) One must be sure that the legs aie straight, 
as distortion is easy The gluteal fold, also, is a little higher This may 
produce an asymmetry of the lower spinal legion which can be easily 
mistaken foi a scoliosis This is more satisfactorily demonstiated by 
setting the child up In this position it will be seen that the buttocks are 
not equal The ci eases m the backs of the knees aie similarly asym- 
metrical At the ankles the same is true Conceivably, m bilateral cases 
this asymmetry might not exist Practically, the two sides are not apt 



Fig 2 — A. Posterior view of an infant with delated ossification of the acetabulum 
on the right side Dislocation is beginning The as>mnietrj of the gluteal and knee 
folds is shown Note the fold, on the mesial aspect of the right thighs This maj or 
ma> not be present. See text. 

B Anterior view showing the angulation of the right inguinal fold. External rota- 
tion is present. 

C Demonstration of the limitation of abduction on the right side 


to be entnely identical m degree Othei folds are usually unimportant 
Foi instance, there may be markedly asymmetrical ci eases on the medial 
aspects of the thighs (Fig 2) Theie may be none on one side or a 
discrepancy m number Although a diffeience occurs at times m this 
condition, it occurs m a high percentage of normal infants as well It 
seems to have little significance but is always worthy of investigation 

as to cause 
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higher mgmnal fold is noticed on tins side pioducmg a more acutely 
angulated ciease (Fig 2) One must be suie that the legs aie straight, 
as distortion is eas\ The gluteal fold, also, is a little higher This may 
produce an asymmetry of the lower spinal legion winch can be easily 
mistaken foi a scoliosis This is moie satisfactorily demonstiated by 
setting the child up In this position it will be seen that the buttocks are 
not equal The creases m the backs of the knees are simdarly asym- 
metrical At the ankles the same is true Coneeiyahh , in bilateral eases 
this asymmetn might not exist Practically, the two sides aie not apt 



on The ' 1®"' or an with dela-ied ossification of the acetabulum 

foI<H 1/ihow?i ld Xo?J 8 JS Ca V°, n , 13 winning- The asrnimetrj of the gluteal and knee 
ma> not be^res^nt lee nxt ° D the meS,aI aspect of 0ie ri ^ ht «•**»* Thlf ' maJ or 
tlo? ls^present.' l6W shovrinE: the angulation of the right Inguinal fold External rota- 


C Demonstration of the limitation of abduction on the right side. 


to be entnely identical m degree Othei folds aie usually unimportant 
Foi instance, there may be markedly asymmetrical creases on the medial 
aspects of the thighs (Fig 2) There may be none on one side or a 
discrepancy m number Although a difference occurs at times m this 
condition, it occurs m a high percentage of normal infants as well It 
seems to hare little significance but is always worthy of investigation 
as to cause 
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When the knee is raised to right angles ’With the bod\ , abduction m 
this position should bo normally 75 to 90 degrees from the perpendicular 
On the affected side it will be 45 degrees or less. 

When any or nil of these findings arc present, nn x raj examination 
is warranted Incidentally x rav plates of dclaied acetabular ossiflea 
tion are not frequently taken On this account the roentgenologist is 
lihelv, with nil respect to lnm to be os inexperienced as tbc pediatrist 
in this condition The plate shows, ns we expected no bouy acetabular 
formation and little or no displacement of the head of the femur The 
ilium is not nngulated preparaton to the formation of o future acetab 
ulum as it is normnlh but is flat or even conca\ e on the surface facmg 
the femoral head Thi opiphiscnl center of the head is sometimes rather 
larger on the affected side Its outline is irrcgularh ovoid as against 
the even circle of the normal center Onh m vcr\ oarlv mfanci ls this 
true As tho epiplnscs develop the normal side grows much faster, 
while ossification is slow on the affected side Bon\ acetabular forma 
tion e\en at birth is normnllv cudcnt to x rav examination 

Tho signs usually expected arc not encountered in these early cases. 
There is no obvious widening of the penneum no absence of the head 
of the femur from its proper site and no widening of the pelvis Theso 
signs do not develop until later 

Treatment — On this subject there are two schools of thought One 
the conserv ative believes in earh treatment This takes ad\ antage of the 
period of rapid bone formation As there is no displacement to over 
come at this age, only splinting is nccessarv Details of this treatment 
will follow The second or radical school, believes in allowing the 
child to dc\clop physically to the point of more solid bone formation be 
fore therap\ is begun When this ago ls reached traction is applied to 
overcome tho dislocation caused by walking nnd long-continued muscle 
pull Closed or open reduction nnd often both follow it For this 
group early diagnosis is none^sential 

The anatomic explanation for the success of tho couscn ative treat 
ment is ns follows When the thigh is held in a straight line w ith the 
body there is an upward pull from all the pelvis attached muscles 
This is not tho case when the tlugh is in abduction. The muscles then 
haAC a medial pull (Fig 1) The origins of the muscles on stretch in 
this position are horizontal to or below their insertions m the thigh 
Those whose origins are higher than their insertions arc relaxed. The 
abductors are passiveh contracted bc\ond u sc but, if the\ pull at all 
they will pull medinlh The force of the pull is medial nnd downward. 
When this direction of force is applied the head is guided into its m 
tended place bv tho small muscles surrounding it the obturators and the 
gemclli 

Pntti took advantage of these anatomical facts when he began splint 
mg the thighs m abduction His apparatus is of two lands One con 
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highei inguinal fold is noticed on this side producing a more acutely 
angulated ciease (Fig 2) One must be sure that the legs are straight, 
as distortion is easy The gluteal fold, also, is a little higher This may 
produce an asymmetry of the lower spinal region which can he easily 
mistaken foi a scoliosis This is more satisfactory demonstrated by 
setting the child up In this position it will be seen that the buttocks are 
not equal The creases m the backs of the knees are similaily asym- 
metrical At the ankles the same is true Conceivably, m bilateral eases 
this asymmetry might not exist Practical!} , the two sides are not apt 
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C Demonstration of the limitation of abduction on the right side. 


to be entiieh identical m degree Other folds are usually unimportant 
Foi instance, there may be markedly asymmetrical creases on the medial 
aspects of the thighs (Fig 2) Theie may be none on one side or a 
discrepancy m numbei Although a difference occurs at times m this 
condition, it occurs in a high percentage of normal infants as well It 
seems to have little significance but is always worthy of investigation 
as to cause 
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When the kneo is raised to light nnglcs with the bod>, abduction in 
this position should be normally 75 to 90 degrees from the perpendicular 
On the affected side it will be 45 degrees or less 

"When an) or nil of these findings arc present, an x ray examination 
is warranted Incidental!) x ra\ plntcs of delayed acetabular ossifica 
tion are not frequently taken On this nccount the roentgenologist is 
likel) with all respect to him to be as inexperienced as the pediatrist 
in this condition The plate bIiows os \vc expected no bom acetabular 
formation and httlo or no displacement of the head of the femur The 
ilium is not angulated preparntor) to the formation of a future acetab 
ulum ns it is normally but is flat or e\cn conca\c on the surface facing 
the femoral head- The epiplnsenl center of the head is sometimes rather 
larger on the affected side Its ontlino is irrcgularh ovoid os against 
the e\en circle of the normal center Onh m \er) cnih infancy is this 
true As the opiph)ses develop, the normal side grows much faster 
while ossification is slow on the affected side Bom acetabular forma 
tion oven at birth, is normalh evident to x rn\ examination 

The signs usually expected are not encountered in these earl) cases. 
There is no obvious widening of the pennoum no absence of tho head 
of the femur from its proper site, aud no widening of the pelvis These 
signs do not develop until later 

Treatment — On this subject there are two schools of thought One 
the conservative, believes in earl) treatment This takes advantage of the 
period of rapid bone formation As there is no displacement to o\cr 
come at this age only splinting is necessary Details of this treatment 
will follow The second or radical school believes m allowing tho 
child to develop physicnllv to the point of more solid bone formation be 
fore therapy is begun When this age is reached traction is applied to 
overcome the dislocation caused by walking and long-continued muscle 
pull Closed or open reduction and often both, follow it For tins 
group early diagnosis is noncsscntia! 

The anatomic explanation foi the success of the consenatnc treat 
ment is as follows When the thigh is held in a straight line with the 
bod) there is an upward pull from all the pelvis-attached muscles 
This is not tho case when the thigh is m abduction The muscles then 
hare a medial pull (Fig 1) The origins of the muscles on stretch m 
this position are horizontal to or below their insertions in tho thigh 
Those whose origins are higher than their insertions are relaxed. The 
abductors are passivch contracted berend use bnt, if the) pull at all 
thev will pull mediall) The force of the pul! is medial and downward. 
When this direction of force is applied the head is guided into its in 
tended place by the smnll muscles surrounding it, the obturators and the 
gemelli 

Putti took advantage of these anatomical facts when he began splint 
ing the thighs in abduction. His apparatus is of two kinds One con 
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sists of boards stiapped oil the inner surfaces of the thighs and hinged 
together at the perineum The amount of abduction is controlled by an 
umbrella staff arrangement with a setscrew His other is a cusluon, 
triangular m shape, with straps on two sides to be secured m a similar 
manner to the inner aspects of the thighs Othei orthopedists have de- 
vised apparatus equally simple m nature C H Jaeger , 6 m his method, 
uses pressure pads above the head of the femur to ensure its descent 
into the acetabulum Joseph A Fieiberg 7 has an ingenious method of 
accomplishing the same effect He uses individual easts, one on each 
leg to the mid-thigh Between the ankles is a tumbuckle to control the 
abduction and to form a fulcrum on which a tumbuckle between the 
knees pulls m adduction M Fori ester-Bi own 8 uses metal splints on the 
external aspects of the thighs These are hinged to similai stups 



Fig 3 — Chair-bed abducation apparatus 
I Lateral aspect 'with the arcs of variations in dotted lines 

A feeding tray B crossbar This can be removed and inserted Into holes seen 
lower on back-rest. O, back-rest. This is hinged at Z> F Putt! type of abduction 
splint. It is built in two halves hinged In the middle at E Each side Is adjustable 
to the desired angle where it Is held by the removable peg K C? Anterior plate, 
hinged at the bottom. It Is secured In the upright position by hook, J This slips 
over the end of bolt, H The tension spring I , permits the anterior plate to have a 
little forward motion The entire apparatus can be inclined on the atI« l to any 
angle from vertical to horizontal 

n Anterior aspect of the chair-bed in the upright position. The possible variation 
of angle of the abduction splint, F is shown In diagrammatic lines 

III Posterolateral aspect. Note holes through both posterior and anterior plates 
for the pegs which bold the adjustable splint. The posterior plate Is cut away Inside 
the back frame, to the level of the splint. This allows room for the buttocks The 
canvas back Is of Bradford frame dimensions 


strapped to the sides of the body This apparatus has the advantage of 
simplifying excretory hygiene 

These methods of treatment lequne the recumbent position This is 
the comfortable and logical posture for infants nnder six months of 
age At approximately this age a normal child begins to sit up Those 
with delayed ossification of their acetabuli, being normal otherwise, at- 
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tempt it Frustrated by the apparatus, they become fretful and lm 
table. There is no contraindication to the sitting posture so long ns 
abduction can be maintained. This position has an adtantage over the 
recumbent posture becauso tho weight of the child can be utilized m 



FIT. 1 — Patient A. <X C. Med two and one-luilf month! bJUtoral delay of oaalflcatlon 
of acetabuJL 



FI E. — "Patient A. C. CX, aged four months. Plate *bowm good position of femoral 
head* with abduction alone No reduction waa neceasarr 


forcing abduction With this object in mind a chairlike apparatus was 
buiit In it is incorporated an adjustable Putti abduction splint ns a 
scat Tho back is similar to a Bradford frame in shape and dimensions 
with canvas stretched ovor its uprights. Anterior and posterior to the 
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Fig 6 Fig- 7 


Fig 6 — Patient A. C C aged eighteen months 

Fig 7 — Patient J IV aged three weeks delay of acetabular formation on right 
side. 



Fig S Fig 9 


Fig S — Patient A II aged tuo months Note that the eplplnseal center of the 
femoral head Is larger and less dense on the affected side than on the normal. Its 
shape Is Irregularly o\o!d as against the eren circle of the normal 

Fig 9 — Patient A IV aged four months Note great improyement In acetabular 
ossification. 




CHAMLE CONOEMTAt. DIBIOCATIOV Of HIP 


315 


splint arc retaining plates to keep the legs in position. The anterior 
is hinged at tho bottom and held parallel to the posterior one bj an ad 
jnstable tension spring This permits occasional bending of the knees 
but the spring pressure soon tires the leg and forces it straight ogam. A 
second advantage in the hinging of the anterior plate lies in the fact 
that it can be swung out of tlie wot to facilitate seating and removing 
the babv, thus allowing the infant to he readih lifted ont for the chang 
mg of diapers There arc no straps and buckles for the mother or 
nurse to straggle with. For feeding and amusement purposes a trav 
similar to those on high chairs was added The entire apparatus can 
be inclined on its base and held at am angle, thus forming a chair 
by da} and a bed bj night The infant mnv sit, lonngc, lie prone or 
supine ns seems the mo3t comfortable This apparatus allows tho child 
to lead a normal life nhtlc undergoing treatment 

soitaiisi 

1 AVc believe there is no dislocation of the hip at birth except m the 
presence of complications There is instead, a dcla} m bom acetabular 
formation 

2 A plea is made that pedmtnats consider tho car]} recognition of 
this condition as their problom 

3 Tho rclntivo frequence of its occurrence is emplinsircd 

■f The signs on which the diagnosis should be suspected arc renewed 
and explained anatomicnll} 

5 A new apparatus for abduction thcrapi is described 
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PHYSICAL MEASUREMENT AND NUTRITIONAL STATUS 


Harold H Mitchell, M D 
Freeport, N Y 

T HE weight for height tables stimulated great interest in malnutrition 
of school children for many years But the assumption that these 
tables could be used as a valuable index of nutritional status has inter- 
fered with soimd clinical procedure m the selection of undernourished 
children in many schools A knowledge of the factors which influence 
the weight of school age children has shown that weight for height is 
more nearly an indication of certain lands of skeletal build than of nutri- 
tional status 1 

The new ACH index of nutritional status 2 should levive interest m 
malnutrition of school children because of its economy m ebmmating the 
many eases that are most bkely to be well nourished, 8 and therefore al- 
lowing more time to he given to school physical examinations of a small 
group of children containing a high proportion with poor nutrition The 
American Child Health Association has lecently published tables 4 for an 
evaluation of three physical signs of nutritional status that the writer 
has used in school examinations during the past year As this experience 
has indicated various applications of these measurements, several cases 
are presented with a discussion of their interpretation m the interest of 
further study and testing of the new measurements on an extensive scale 
Table I gives the status of eight childien m three physical signs of 
nutritional status They were referred by teachers for special examina- 
tion for various causes including suspected malnutrition In the opinion 
of the writer they are representative of some of the various types of 
poorlv nourished children found m public schools m need of medical 
health supervision The figuies for each measurement for a particular 
child show the number in 1,000 of his or her peers who are lower in the 
given measurement than the particular child The 1,000 peers used for 
comparison with each case are representative of children of the same age 
and sex having the same combination of height, hip, chest breadth, and 
chest depth dimensions 

The first two children, Ruth and James, are quite obviously under- 
nourished children Both are much underweight for their build In a 
random 1,000 elei en-year-old girls with the same combination of height, 
hip, chest breadth, and chest depth dimensions, only eleven children, or 
1 per cent, would be found who did not weigh more than Ruth Among 
sei en-vear-old bovs with the same four skeletal dimensions as James, 
only twentj would weigh less Thej are both children with small mus- 
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culature when compared with their skeletal peers Ruth 's musculature 
is so small that a smaller arm girth would be found not more than seven 
times m a random 1,000 girls eleven years old with the same skeletal 

Table I 

Status Distinctions or Children in Wei out Arm Girth, and Subcutaneous 
Tissue 

Compared With Their Peers in Body Build 


name 

w 

§ 

STATUS DISTIJrC 
TIONB NUMBER IN 

1 000 LOWER THAN 
EACH CHILD 

H 

a 

o 

s 

if 

g 

l 

ss 

Eg 

S£ 

S 

fL 

4 

5 1 

« 
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i 

P « 

g 
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CO 

P 

8 

Ruth 

n 

F 

11 



61 

55 

03 

05 

Jama 

7 

M 

SO 


200 

47 

48 


49J3 

Georgians 

9 

F 

65 

159 

44 

501 

50! 

01 

03$ 

Bhlrloy 

9 

F 

14 

270 

80 

Mi 

08$ 

70 

77$ 

George 

8 

M 

40 


250 

50$ 

58$ 

68 

04$ 

Edward 

7 

M 

08 

90 

500 

m 

47$ 

58 

62 

Rose 

9 

F 

Ihj 

98 

120 

4DJ 

07$ 

55 

04$ 

Franca 

8 

V 

05 

■ I'M 

450 


55} 

55 

on 


The A rare* for each measurement for a particular child show the number In 1 000 
of hU or her peer* who are lower In the riven measurement than the particular child 
The 1 000 peers u*ed for comparison with each case are representative of children of tho 
urao are and ■« having the «mo combination of holcht, hlpa cheat breadth, and 
cheat depth dimensions. 

t Com pared with Baldwin Wood table*. 

^Compared with peers of the oaino helffht, hlp«, cheat breadth, and cheat depth 
dimensions. 


dnnenflions, and only 60, or 6 per cent, would have as small arm girth os 
James among his peers They are also low m the amount of subcutane- 
ous tissue as measured by tho thickness of the skin fold o\er tho biceps 
with special subcutaneous tissue calipers * This measurement on Ruth 
indicates only 60, or 6 per cent out of 1,000 girls of the same age and 
with the same skeletal dimensions would ha^e a smaller amount of sub- 
cutaneous tissue, and 200 boys, or 20 per cent, would have as small an 
amount os James 

Both of these children are well below average for their ago and sex in 
all four skeletal dimensions Even with average weight, musculature, 
and adiposity children with such slender frames arc likely to give the 
impression of thinness These children are so unusually low m all three 
physical signs that they appear thin and frail and suggest poor nutrition 
to the casual observer The clinical examination also shows very little 
flesh ovor the chest well-defined winged scapulae, and soft flnbb} mus- 
cles 

The third child, Georgians lias about average skeletal proportions and 
is not so obviouslj undcrdc\ eloped m musculature and adipose tissue 
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Her measurements, however, indicate she is sufficiently underweight for 
her skeletal dimensions and with arm girth and amount of subcutaneous 
tissue so unusually low that further mquiiy regarding her nutritional 
status is advisable Onlv fifty-five in a landom 1,000 of her peers m 
skeletal dimensions Mould weigh as little as she, and only 159 in 1,000 
would have smallei arm girth and forty-four would have a smaller 
amount of subcutaneous tissue According to the Baldwin-Wood tables, 
average weight would be 61 pounds, while average weight for mne-year- 
old girls with her skeletal dimensions is 63Vo pounds Although we have 
said Georgiana has about average skeletal proportions, actually she is 
about 1 inch below average height and slightly below m chest breadth, 
chest depth, and hip dimensions, which fact accounts for an average 
weight for build which is 2y 2 pounds above the average for the tables 
based on height While the difference in this case seems to be small be- 
tween the average weight foi the Baldwin-Wood tables and the average 
for foul skeletal dimensions, we may explain that her biologic position as 
indicated bj 55 m 1,000 is unusual because variations m weight of school 
age children is very largely influenced by the skeletal dimensions, and 
theie is generally little variation from the average weight derived from 
four skeletal dimensions 

It may be seen that the fourth child, Shirley, is very low m weight 
for build and low in amount of subcutaneous tissue, but she has an arm 
girth somewhat better than the previously mentioned children This 
girl has badly infected tonsils with lecurrent tonsillitis and acute cervical 
adenitis, she failed to gam weight during oui three-month penod of 
observation Other evidences of malnuti ltion in this case are limited 
energv and rathei feeble enduiance We might expect to see a satisfac- 
tory gam wnth the removal of this foci of infection 

George, the fifth child, is very much underweight for his build but 
less underdeveloped m musculatuie and adipose tissue than the other 
children He has a fan musculatuie o\ei the chest and m no way ap- 
pears emaciated He is a rather laige boy for Ins age being above aver- 
age m height, both chest dimensions, and hips His mother reported 
that he had no appetite for lneakfast and asked that he have a mid-morn- 
ing milk lunch m school It seems quite possible that this boy may have 
had a spurt of skeletal growth which accounted for Ins underweight and 
small sized musculatuie and adiposity m proportion to his frame Four 
months later he had gamed four pounds, and his arm girth was average 
for his build 

Edward’s weight and Ins musculatuie status is ierj low, and his sub- 
cutaneous tissue is aveiage for his build He is of about average height 
with about average chest breadth and a sliallow r chest and narrow hips 
Both arms and legs appear veri tlnn, and his muscles are very soft and 
flabby Tlus child is one of nine childien The family is entirely de- 
pendent on public relief, investigation shows a diet of excess starchy 
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foods which may account for ins adipose tissue During sir months' ob- 
servation he gamed onlj pound 

Rose is low in all three physical signs although sho is 2 Yo pounds above 
average weight for her height She has liecn a preventorium patient be 
cause of hilum tubercular infection ‘When first examined she gave the 
impression of having a well developed musculature because she is short 
and has an unusually broad and deep chest with average width hips 
This kind of frame is difficult to judge without measurement and the 
greater weight, musculature, and adipose tissue appropriate for her 
frame was not readily appreciated without the tables for comparing her 
measurements Her poor development was more apparent six months 
Inter when because of poor home conditions she hud not gamed m weight, 
and she had gained 1 inch in height Then her posture definitelj indi 
anted her poor muscle tone, and the depressed intercostal spaces em 
phasized a thin cheat 

Prances is another child of average weight for height, hut she is under 
weight and with undersized musculature for her stocks frame She is 
average height and above average in chest breadth more than one sigma 
abovo a\crngo in chest depth and above average in hip width Her 
nearly average amount of subcutaneous tissue is probably duo to a diet 
of excess starch and swoets She has very badh deemed teeth and lives 
under -very poor home conditions 

These measurements compared with a random 1 000 children of tho 
same skeletal build are not in themselves an evaluation of nutritional 
status but thev do give reliable objective, and \alid distinction in 
weight, musculature, and adiposity which arc significant m such an ap- 
praisal Thev arc indices of physical signs which should ho properly 
evaluated m a composite of RignR and symptoms Of course deviations 
from an average should not be interpreted direct h os desirable and un 
desirable signs but the average provides a convenient reference point 
which gives definiteness to the measurements. The use of neenrate dis- 
tinctions m these three physical signs releases the clinician from tho 
difficulties of individual judgment and gives him greater freedom to op 
plj all the subtleties of the art of medicine in judging function growth 
and development and all the intricate factors involved in the nutritional 
process 

The appraisal of the nutritional status ns a basis for health supervision 
requires a eoiLsiderntion of the whole child lus social setting and the 
coordination of many factors which mav influence his well being But 
so far ns reliance is placed upon the evaluation of physical signs obserr 
able at nnv one time it is important that this evidence lx; dependable 
The pediatrician evaluates muscular development and adiposity every 
dnv in lus clinical appraisal of nntntionnt status He gcncrnllj eon 
Riders tho weight to determine the over all growth but he recognizes the 
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need foi improved criteria m older that he may interpret properly the 
individual differences in weight Any general conclusion about the mus- 
cular development must be built up from estimates of various muscles or 
groups of muscles Such estimates, of course, aie difficult to make ac- 
curately without measurements and standaids This is especially true 
because the size of the skeletal framework influences so much the size of 
the muscles and allowance cannot be made foi the type of build since 
childien do not readily fall into types of skeletal proportions but present 
all possible lands of combinations of chest breadth and depth, height, 
and hips This is shown by some of the cases presented above 

Malnutrition has been regarded by some as a clinical entity 6 Then 
the diagnosis presumes the recognition of a well-defined syndrome Of 
course, the occasional case mav be found which presents a clinical picture 
veiy similai to the textbook description of malnutrition In most cases, 
however, the pictuie is bluned by a ranation m the degree to which the 
signs and svmptoms are clearly recognizable Good nutrition and mal- 
nutrition are obviously the extremes of a scale The significant signs and 
symptoms are variable rather than categorical distinctions While mal- 
nutrition may be a useful term to designate extreme cases, the pedia- 
trician who would give advice and guidance lelative to nutrition cannot 
afford to limit his service to the typical cases of malnutrition 

Such a definite appraisal of three morphologic factors raises questions 
of the share of immediate and remote influences that are responsible for 
changes m musculatuie, adiposity, and over-all growth as revealed by 
weight The gam or loss m weight may continue to be our most satis- 
factory measurement for children followed over a period of time, but the 
measurement of these important physical signs is, in the experience of 
the writer, most valuable m evaluating nutritional status of the children 
seen for the first time because it contributes evidence that is free from 
personal judgment It seems reasonable to expect that further study of 
oui cases with the help of these measurements may reveal that diet, 
excess fatigue, foci of infection, or other etiologic factors may show 
rather immediate manifestations m muscular development or m the limi- 
tation of subcutaneous fat Deficiencies in function such as digestive dis- 
turbances, nervousness, hyperirntabihty, overactivity, restlessness, and 
anorexia may be findings which may possibly be associated with certain 
kinds of development The secondary anemia, the soft and flabby mus- 
cles, the poor circulation, and limited energy or definitely feeble en- 
durance are the kind of advanced manifestations of malnutrition which 
we should like to prevent One of the handicaps we have labored under 
in the pre\ention of malnutrition has been our limitations m the evalua- 
tion of physical signs of the more or less well child Precisely measured 
physical signs should help to o\ eicome this handicap and offer further 
prospect of recognition of premonitory signs of malnutrition 
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SUMMARY 

Numerical distinctions in weight musculature, and sub cutaneous tissue 
aro reported for eight children with proper allowance made for differ 
ences in four skeletal dimensions 

These distinctions are presented as objective and valid physical signs 
of nutritional status Tho interpretation of these physical signs is dis 
cussed Deviations from an average in indices of physical signs is inter 
preted as a valuable aid m tho appraisal of nutritional status at any one 
time A proper evaluation of these three physical signs in a composite 
of all signs aud symptoms is proposed ns a possible moans of a better 
understanding of the nutritional process and of determining premoni 
tory signs of malnutrition 
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BRAIN TUMORS IN CHILDHOOD 

Review of Thirty-Eight Cases 

Carl W Rakd, M D , Los Angeles, Calif , and 
R J Van Wagenen, M D , Fresno, Calif 

F ROM the standpoint of the pediatrician the diagnoses of intracranial 
tumors has a practical clinical application It is not necessary to 
have a highly specialized neurologic training m order to am\e at a 
tentative diagnosis of brain tumor Too frequently, however, m deal- 
ing with childien, the possibility of such a lesion ib not given sufficient 
regard In reviewing our charts we found evidence that not infre- 
quently biam tumor was a late, rather than an early, consideration 
In this presentation the authors make no effort toward fine neurologic 
distinctions Emphasis will be placed on the more obvious signs and 
symptoms encountered m children suffering from intracranial tumors 
This report is based on a senes of verified and suspected brain 
tumors m children who were admitted to the Children’s Hospital of 
Los Angeles from Jan 1, 1924, to May 1, 1934 During this decade 
there were 11,340 admissions to the medical service Our group com- 
prises tlnrtv-eight cases, giving a ratio of 0 335 per cent, or one brain 
tumor m every 298 6 medical admissions None of these children had 
reached the thirteenth birthday 

It has been estimated by Williams 1 that brain tumois in general 
represent about 1 8 per cent of all tumors of the body Brain tumors 
are said to be relatively less frequent in children than m adults, 
Cushing 2 givmg the ratio of approximately one tumor m childhood 
to six in adult life Certain types of tumors frequently seen m adults, 
i e , meningiomas, acoustic neuromas, and pituitary adenomas, seldom 
if erer occur m chddren under twelve years of age The proportion 
of gliomas in children is therefore increased and is approximately 
75 per cent of all intracranial tumors, while m adults the percentage 
would range from 37 per cent to 42 per cent Cushing raises the ques- 
tion whether or not many more brain tumors go unrecognized m chil- 
dren than in adults The majority of these are various types of 
gliomas with an occasional tuberculoma and rarely a congenital cystic 
tumor The cerebellum is the seat of predilection for gliomas m chil- 
dren Cushing gnes the ratio of cerebellar to cerebral tumors as 2 
to 1 m children, as compared to 1 to 5 in adults 

In this studv we have considered tuberculomas m the category of 
tumors because it is difficult to distinguish between the two types of 
lesions clinically Tuberculomas are said by Bailey 3 to be “four times 

322 



RAND AND VAN VVAOENEN DRAIN TUH0H8 


323 


as frequent in children as m adults 1 lhe\ are, however relativelv 
infrequent as compared to gliomaB even m children (ratio 1 to 10) 
and rarelj occur in adults "When present in children tuberculomas 
are said to occur more frequently in the cerebellum Tins was also 
our experience, as out of three cases two were in the cerebellum and 
one in the nght parietal lobe The tuberculomas represented T 8 per 
cent of the entire senes All were in Mexican children 
Of this group of thirty eight tumors (Table I) eighteen liavo been 
verified as some type of glioma either by operation or autopsy three 
aa tuberculomas, and one as a Ratlike’s pouch cyst and one as a 
cholesteatoma In fifteen not vonfied by tissue study, the diagnosis 

Table I 

Types op Tumors 


Gliomas (verified) 18 

Gliomas (probable bat not verified)* 15 

Tubercokram* (verified) 3 

Rathke'* poach cyst (verified) 1 

Cholesteatoma (verified) 1 

Gummas 0 

Total 38~ 


These fifteen cases not verified by tissue stad> were In all probability glioma* 
of some type. 

of brain tumor is considered as highly probable There was no gum 
ma in this senes and in only one instance was there a positive blood 
Wasscrmtum reaction in which a verified glioma (probable medullo- 
blastoma of the fourth ventncle) existed The cerobrnspinal fluid 
WaBsermann reaction in this case was negative Tins bears out the 
well known fact that cerebral gummas arc very rare and that gliomas 
may develop m syphilitic patients 

The cases of both verified (Table It) and unverified but probable 
tumors (Table HI) have been grouped according to the general loen 
tion of the growth Approximately two-thirds of the verified tumors 
69 6 per cent and a majontv of the unvenfied tumors, GO per cent, 

Table II 

Location op Verified Tumors 


Rathko i pouch ey*t 1 

Third ventricle 2 

Right cerebral hcmUphcro 4 

Left cerebral hemLgphero 0 

Jlidbraln 0 

Fourth ventricle 8 

Right cerebellar lobe 2 

Left cerebellar lobo 1 

Cerebellum (bilateral) 2 

Medulla 1 

Vermis 2 

Unlo cnllxed __ 

Total £3 


Of the#** *5 6 per cent were ■ubtentorial 
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were subtentorial The majority of these postenor fossa lesions u ere 
either in the fouith ventricle or m some portion of the cerebellum 
The ratio of subtentorial to supratentorial tumois m the vended gioup 
was approximately 7 to 3, while in the unvenfied gioup the ratio was 
3 to 2 making the proportion of cerebellar, as compared to cerebral, 
lesions in our series somewhat greater than the established figuies 


Table HI 

Clinical Location or Unverified Tuiiors* 


Rathko ’s pouch, cyst 

1 

Third ventricle 

2 

Bight cerebral hemisphere 

1 

Left cerebral hemisphere 

0 

Hidbrain 

2 

Fourth ventricle 

2 

Bight cerebellar lobe 

2 

Left cerebellar lobe 

i 

Cerebellnm (bilateral) 

2 

Medulla 

0 

Vermis 

0 

Unlocalized 

2 

Total 

15 


•Of these 60 per cent were subtentorial. 



Chart 1 — Graph showing the relative frequencj of tumors at \ arlous ages The 
greatest number occurred at eight sears of age The others showed no predilection 
for anj particular age. 

AGE OF INCIDENCE (CHART 1) 

In considering the age incidence, one is immediately impiessed by 
the fact that early age is not an argument against the possibility of 
the presence of a biam tumor The youngest patient vas an infant of 
ten months on whom a diagnosis of encephalitis had been made The 
spinal fluid contamed tlin ty-three cells and increased globulin and 
was under increased piessuie An mti acranial tumor was not sus- 
pected, but upon autopsy multiple gliomas of the cerebellum with 
spontaneous hemorrhages were found The next youngest child, 
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eleien months old, bad a fourtli ■ventricle tumor, probably a medullo 
blaBtoma The discs were not choked The spinal fluid in this in 
stance was under increased pressure, contained no cells, and gave a 
negative globulin test There was paralysis of the right third and 
sixth cranial nerves, accompanied by hydrocephalus and convulsions 
The greatest number of tumors five in all, occurred m an eight jear 
old child The remaining tlurtv one cases showed no predilection for 
any age but were scattered over an age period from one to twelve 
years 



Chart 2- — Graph ihowinr duration of *yrrrptom* in months before admission. All 
patients had symptoms one month or more before betnr seen. Three patients not In 
chided In this rniph hsd symptoms fire, eight, and Are years, respectively before 
bslnr seen. One of these was s. cystlo clkmia the other two cystic congenital 
tumors. 


DURATION OF SYMPTOMS IN MONTHS BEFORE ADMISSION ( CHART 2) 

If one is confronted with a child who has been sick onh a few hours 
or possibly days the probability of a hrnm tumor is remote This is 
well brought out in Chart 2. Fourteen of the children had symptoms 
for at least from one to three months before admission Fourteen ad 
ditional cases showed symptoms from six months to a >ear previous 
to hospitalization Two patients had symptoms for eighteen months, 
one, for two ycara three, for two and one-half rears, and one, for 
four years before admission Three additional cases were not included 
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m this graph because their symptoms had coiered a period of years 
rather than months, being fii e, eight, and five years, respectively 
One of these was a cistic tumor of the vermis (probably an astrocy- 
toma) , the second was a supiasellai (Ratlike’s pouch) cyst, the third 
was a cholesteatoma m the neighborhood of the optic chiasm, invading 
the third -ventricle In othei words, the fiist of these last three cases 
was cystic, the othei two veie both cvstic and congenital All of 
these conditions would imply slow growth and bespeak a relatively 
long prodromal period 

RELATIVE FREQUENCY OF PRESENTING SYMPTOMS (CHART 3) 

The tune element does not pieclude the possihdity that the physician 
maj be confronted with an acute emeigency m a child suffering from 
a brain tumoi The parents may gn e a history which on the surface 



Chart 3 — Graph shoa Ing relath e frequency of principal presenting symptoms 


would seem to point to a short illness overlooking symptoms which go 
back over a period of time These symptoms may have seemed to 
them to be of little significance but m reality are of utmost impor- 
tance Morning i omiting may be gn en as an example One is more 
apt to be misled in a child who has been ill from three to six months 
than m a child who presents an emeigency Of these cases, 94 7 per 
cent give a history of oier two weeks’ duration 
Peisistent Periodic Y omit ing (Chart 3) — In general it seems that 
vomiting which is of central origin whether it be from a brain tumor, 
meningitis, or craniocerebral injury, is sudden and not preceded by 
anv period of nausea This has been called, sometimes erroneously, 
projectile vomiting Some of the cases presenting diffieultv m diag- 
nosis were of children who were considered to have gastrointestinal 
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disturbances In most instances careful studies were made of the 
gastrointestinal syBtem before intracranial tumor was considered It 
would seem the part of wisdom that all patients being treated for 
regulation of diet should have ophthalmoscopic examinations if vomit 
mg persists ovei one week This is illustrated by our senes in which 
73 6 per cent presented the complaint of persistent periodic vomiting 
while 21 per cent complained only of morning vomiting 

An attempt was made to analyze the symptom of vomiting This 
was done for two reasons In the first place vomiting while not al 
ways associated with senons consequences is a very common com 
plaint of ohildhood and in the second place, it was the outstanding 
symptom in this group Two types of vomiting were encountered 
The first was persistent periodic vomiting which failed to be explained 
bv the phvsical examination It occurred nt am time during the day 
but seldom, if ever awoke a child from his sleep This is in contradis 
tinctiou to vomiting duo to appendicitis intussusception and other 
gastrointestinal disorders m which the child mnv be awakened with 
vomiting If the mother says the child is awakened by vomiting, it 
usually signifies some intestinal disorder The second type occurred 
only in the morning and will ho discussed later 

Anyone who observes large groups of children in hospitals must be 
impressed by the fact that it is a rare thing for a child, regardless of 
his social status or home training to vomit without making some at 
tempt to reach for a bnsin or show other instinctive methods to pro- 
tect himself and his surroundings On the other hand, the ohild with 
a brain tumor has little or no warning One mav find him with the 
bedclothmg soiled or if vomiting is projectile in tvpe the vormtus 
may be on the floor or nail Usually the child is rs surprised as the 
attendant who discolors him 

Headache (Chari 3 ) — Pediatricians gcnorallv ngree that it is rcla 
tively infrequent for a child to complain voluntarily of headache If a 
cluld complains of headache, a pedintnomn should carefully inquire 
into the cause At the same time one must learn to differentiate be- 
tween the headnehes described bv nervous interested parents and the 
headache that a child will mention of lus own volition All will agree 
that headnchc in a child is n serious complaint if it is frequent or per 
sistont The tjpe of headache does not necessarily indicate the loca 
tion of the tumor llovvovor it is well known that occipital or sub 
occipital pain is more common in posterior fossa lesions This inn) be 
associated with stiffness of the neck or suboccipital tenderness The 
fact that cerebellar tumors sooner Or Inter will cause a block of the 
aqueduct of Sylvius with resultant hv droceplinlus would indicate that 
in tune the headache mnv bocome general Pam in the forehead 
temples or vertex maj occur with a tumor m almost any location 
Suboccipital tenderness however should be emphasized in view of the 
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fact that approximately two-thirds of the brain tumors in cluldhood 
are below the tentorium The headache may, or may not, be associated 
with vomiting In this series headache was complained of m 63 1 per 
cent of the cases 

If a child is old enough to answei questions, there is little difficulty 
in getting the history of headache He may greet you with the words, 
“Don’t touch my head,” even before the question is asked Younger 
children will put their hands to then heads or rub their heads on the 
pillow When headache is pronounced, the child is usually lethargic 
and may become comatose 

In adults biadycaidia is often associated with headache when intra- 
cranial tumois are piesent This is usually not the case m children 
It was not found in our series 

Distuibance of Gait (Chart 3) — Most of the disturbances of gait have 
been m the nature of ataxia Stumbling and falling, especially m 
■younger children, haie been piomment On the othei hand, stagger- 
ing is mfiequent m children with eaily fourth ventricle tumors For 
a considerable period of time they may be even agile on their feet, 
being able to climb tiees, roller skate, or run like their playmates 
Occasionally incoordination was first noticed when the child could not 
ride his bicycle or use roller skates properly As the tumor grows and 
begins to impinge upon oi invade the ceiebellar hemispheres, gait dis- 
turbances become more evident On the other hand, a tumor begin- 
ning m one cerebellar lobe may evidence itself by early gait disturb- 
ance In our senes 55 2 per cent complained of gait distuibance 
Practically all of these patients had postenor fossa lesions of one 
type or another Not all of the ceiebellar patients, especially with the 
fourth ventricle tumors, had ataxia Loss of balance sense and stum- 
bling in a child is often looked upon as awkwardness by the parents, 
and little significance is attached to it It is difficult, often impossible, 
m a child of two or three years to get valuable information from the 
gait It is well known that these children have their good days and 
their bad days On one day the examiner may elicit no disturbances 
in gait , on another the ataxia is only too evident The mother often 
calls this to the physician’s attention Incoordination of the uppei 
extremities, while less frequent than of the lower, may occur The 
child may be awkward m feeding or dressing himself He cannot per- 
form fine movements with his hands 

If the tumor is m the veimis, there is usually incoordination of the 
trunkal muscles Such a child, if pushed backward from the standing 
position, cannot save himself from falling by shifting his center of 
gravity He falls like a tenpin because he cannot throw his pelvis 
forward Again crawling or creeping m young children may be im- 
possible because they cannot synergize the action of their trunkal 
muscles with those of their extremities 
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Hemiplegic gaits may be seen if the lesion is near either motor 
strip but these are less frequent m children than in adults 

Convulsions (Chart 3 ) — Convulsions during childhood are, generallv 
speaking rather frequent They may at times be the first clinical mam 
festation of almost any acute infection In general it may be said con 
vulsiona are most frequently associated with febrile states One valu 
able aid in the diagnosis of convulsions due to brain tumor is that they 
are hot associated with any marked elevation of temperature While 
epilepsy is not uncommon in children, it was rather striking that not 
onco was this diagnosis made in this senes of brain tumors The char 
actenstics of the typical epileptic fit are well known. The type of 
convulsion associated with decerebrate ngidity is not infrequent m 
cerebellar tumors or those about the brain stem but is practically 
never seen in the trne epileptic 

While convulsions do not constitute a very prominent symptom in 
this senes, 31.5 per cent their presence was almost always of senous 
import Convulsions were more frequent m children under two years 
of age than m the older ones The} were seldom of any localizing 
valne No instance of jacksoman epileps} was recorded in this senes 
In onlv one instance did a child with a brain tumor survive more than 
three weeks aftor the onset of convulsions This was the case of a 
five and one half year old girl presiimabl} with a fourth -ventricle 
tumor who died three months after admission Children with tumors 
who have convulsions are perhaps less likely to have associated loss 
of sphincter control than epileptics 

Nystagmus ( Chart 3) — Nystagmus was present in approximately 
half of the cases of cerebellar tumor It v\ ns not constant often coming 
on relatively late It should be emphasized that nystagmus is seldom 
present earlv m fourth ventricle or even in vermis tumors About 
half of the cerebellar tumors were m the midhne and consequent!} did 
not cause nvstagmus Whon present, however espcciall} if associated 
with headache or vomiting nystagmus should be considered as Aery 
significant Nystagmus was found in this series m the same propor 
tion as convulsions, namelv 31 5 per cent The two however had no 
relationship No attempt mil be made to analyze the various forms 
of spontaneous nystagmus Suffice it to so} that horizontal nystagmus 
is by far the moat frequent 

Morning Vomiting (Chart 3 ) — In a relatively large percentage of 
early fourth -ventricle tumors morning vomiting may be the only pre 
sentlng symptom This mn} contmue for -weeks or months before 
other symptoms appear Any child with persistent repeated morning 
•vomiting should be looked upon with suspicion from the standpoint 
of a possible fourth -ventricle tumor Not infrequently these children 
have been considered as presenting behavior problems or of being of 
a neuropathic constitution The vomiting may have been considered 
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as a subterfuge on the part of the elnld to preAent him from going to 
school 01 fiom being obliged to peiform some other distasteful duty 
It is a significant fact that morning vomiting may appear alone for 
a long time, the child not a omiting at any other tune m the twenty- 
four hours 

In obseiAing these eases we aa ere impressed with the fact that not 
infrequently a child Avas sent mto the hospital for vomiting but Avhile 
m the hospital the patient did not A'onnt This would seem to be mis- 
leading In an analysis of this, it Avould seem that Ave did not bear in 
mind the difference m loutme between the hospital and the home, the 
mam point being that Avhile a child is m the hospital, he is not al- 
loAved to be up and about One is therefore led to believe that morn- 
ing vomiting may be induced by sudden change of posture associated 
Aiitli ansmg m the morning Consequently, these hospitalized chil- 
dren, bemg kept m bed, are less likely to vomit 

It has been said that a child with morning vomiting, enlargement 
of the head, and headache gives presumptrve evidence of a fourth a en- 
tncle tumor 

Orula i Moto i Palsies (Chait 3) — Strabismus of one sort or another 
is relatiAely frequent among otheiwvi.se healthy children One can al- 
Avays find cross eyed clnldien in a hospital Not infrequently operations 
are performed m children’s hospitals for imbalance of ocular muscles 
HoAvever, there may be a significant neuiologic background for these 
conditions In seven of oui chddren, 18 4 per cent of the series, bilat- 
eral internal strabismus occuired tivice, unilateral ptosis and bilateral 
ptosis once each, and umlateial internal stiabismus three tunes It is 
well knoAvn that paralysis of the abducens nerve is a notoriously un- 
reliable sign It is fiequently seen in internal hydrocephalus from 
anj cause, the sixth nerve being the longest and consequently most 
liable to trauma 

Fading Vision (Chaits 3 and J) — A special graph has been made 
shoAvmg the relatne frequencA of choked discs as compared with the 
infrequent subjectne complaint ot fading vision (Chait 4) In only 
18 per cent of the cases Aveie Aisual disturbances mentioned in the his- 
tory, Avhile ophthalmoscopic examination levealed the presence of 
choked discs m 73 6 per cent of the series In seieial instances the 
diagnosis of tumor was either missed, or considerably delayed, because 
the eyegrounds were not examined In vievv of the fact that the discs 
are choked in 73 per cent or more of cases of brain tumor, one cannot 
refrain from emphasizing again the nnpoitance of this examination. 
Every pediatrician should be able to lecogmze whether or not the eye- 
grounds are normal Ordinary choking of the discs is a characteristic 
picture and should occasion little difficult! of recognition One should 
not wait, especiallj in chddren, for a lustory of fading Aision before 
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examination of the fundi A child should neicr be fitted for glasses 
without first having on ophthalmoscopic examination 

Nausea ( Chari 3) — Nausea is difficult to define It is purelv a sub 
jective symptom It not onlv implies being sick to the stomach' * 
but a loathing for food Patients who are nauseated will not eat 
This holds true in children as m adults When present it occurred 
relatively late and comprised onh 15 7 per cent of the cases It was 
not nearly as frequent as vomiting (73 6 per cent) The child with a 
bram tumor may \omit frequently but m the interim will usually take 
food rcadilj We know of no other condition m which this is true 
except perhaps m pyloric stenosis In this respect only, do these two 
conditions resemble ono another 

Spxnal Fluid Findings (Chart 5 ) — bpmnl fluid examinations were 
made m 70 2 per cent of tho cases. It is generally considered that lura 
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Chart 5 — -Graph ahcmlnc *plrwl fluid flDdin** in 70 p«r c*ot of Ota case*. 


bar puncture is attended with umsuh ruble risk in cases of bram tumor 
This is especially so if n tumor ih suspected in the posterior fossa The 
danger lies in the rwh of hemmtion of the cerebellar tonsils mto the 
foramen magnum with consequent embarrassment of the medullary 
centers. In now of the fatt that a large percentage of tho tnmors 
were in the cerebellar region we admit freelj that a considerable 
haxard was entailed in earning ont these studies Fortunately no 
harmful results occurred 

In spite of the fact that no ill effects followed lumbar puncture, we 
do not wish to lemo the impression that wo advocate itR promiscuous 
use When it is einplojed it should be performed earefnlly m the 
horizontal position with the use of a manometer In this way the 
outflow of fluid can be kept under control and the pressure more 
accurate)! meanum! The lmnmmimnt of spmal fluid pressure is 
one of the most accurate indices of the existing degree of intracranial 
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pressure and in tins lespect is of value Struggling, winch frequently 
occurs in children, during lumbai puncture must be taken into ac- 
count m estimating pressure leadings 

Seventy-three pei cent of our spinal fluid examinations showed in- 
creased pressure The pressure, unfoitunately, was not accurately 
measured with a manometer and depended upon the estimation of the 
observer In 31 per cent the globulin was mcreased This was seldom 
the case if the tumor chanced to lie m the fourth ventricle Tlus was 
contrary to our expectations The cell count was increased in only 
4 per cent of the cases In this hospital a cell count up to ten is con- 
sidered withm normal limits In only three cases did the count rise 
above this, being respectively, nineteen, thirty-three, and one hundred 
twenty cells In the tlnee cases of tubeiculoma, the fiist had no spinal 
fluid examination, the second contained seven cells and no increase 
m globulm, and the third resulted m a bloody tap and was not 
i epeated 

Errois in Diagnosis (Table IV ) — Enors in diagnosis are excusable 
at some stage m almost every disease Symptoms are kaleidoscopic, 
they seldom follow the definite chionologic sequence as described in 
textbooks The impression gamed at the first examination is often 
changed aftei further study Consequently, there is frequently a wide 
divergence of opinion between the admittmg diagnosis and the final 
diagnosis m any group of cases In the series under consideration a 
correct clinical diagnosis was arrived at in 70 9 per cent of the cases 
With a relatively laige group of unverified tumors one cannot be sure 
regarding the series as a whole Table IV, “Errors m Diagnosis/’ 
has been prepared to bring out the difterences between the admittmg 
diagnosis and the final diagnosis The principal source of error m 
each instance has been listed In the eleven cases cited the constant 
source of error which existed was failure to examine the eyegrounds 
When this was done, the physician was put on the light track It 
demonstrates very clearlv the fact that mistakes often happen not 
because of lack of geneial knowledge but because of incomplete ex- 
amination Three cases tentatively diagnosed as encephalitis have 
been cited These all proved at autopsy to be tumors of some part of 
the cerebellum The existence of encephalitis, especially soon after 
the influenza epidemic of 1918, was very frequent Durmg the latter 
years it has been seen with diminishing frequency Postinfluenzal and 
possibly postvaccinal encephalitis are among the most common forms 
m children The encephalitis form of poliomyelitis should always be 
borne m mmd These conditions are usually associated with a rise m 
tempeiature and often mtli signs of meningeal irritation Such would 
not be the case m a tunioi Choking of the discs, while rare, may be 
present in acute encephalitis 
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Dietary disturbances are very common among young children. It 
is, therefore, not surprising that a case of brain tumor with vomiting 
should be admitted under this heading The same may be said of 
aoidosis Two cases have been listed as behavior problems or neuro- 
pathic constitution. Morning vomiting was a presenting symptom in 
both They had been followed a number of months m a child's guid 
ance clinic, where it was considered that vomiting was a subterfuge 
on the part of the child to prevent his going to school They were 
treated for some time as behavior problems Finally fnndus eiamina 
tions, made beoanse of headaches, clarified the diagnosis One case of 

Table IV * 

Error in Diagnosis 


ADMITTING DIAGNOSIS 


FINAL DIAGNOSIS 


SOURCE Of ERHORS 


Enecpballtlx 

Bneephalitii 


Ed cephalitis 

Diet regulation 
Diet regulation 


Diet regulation Addoris 
Allergy 

Addosis , Slnuritls 

Behavior problem 
Rickets 


Neuropathic constitution 


Tumor left cerebellum 
Tumor third ventricle 


Tumor right cerebral hem 
iaphere 

Tumor third ventricle 
Glioma 


Tumor fourth ventricle 

Tumor, midline cerebellar 

Tumor, cerebellum 
Tumor, left cerebdlum 


Tumor fourth ventricle 


I Eyegrounda not examined 
Eyegrounda not examined 
AHiintorpretatian of his- 
tory 

Eyegrounda not examined 
No x ray stndy 
Eyegrounda not exnmlncd. 
Eyegrounda not examined. 
No x ray study No 
spinal fluid study 
Eyegrounda not examined 

Fitted for glasses without 
fundus examination, 
Eyegrounds not examined 
Eyegrounda not examined. 
Misinterpretation of his 
tory 

Eyegrounds not examined. 
No x ray study Spinal 
fluid not properly ex 
amracd 

Evegrounds not examined 
No x rar study 


Swollen arm ConvulaionB 


Tuberculoma, cerebellum 


rickets which resulted in death from n tumor of the left cerebellum 
was incorrectly diagnosed because of lock of eyeground examination 
and misinterpretation of the history In reviewing the history m the 
light of postmortem findings, we find one shonld have been at least 
suspicious of a brain tumor The diagnosis of rickets was correct but 
bad nothing to do with the cause of death autopsy showed an un 
suspected tumor 

Ono child 'was admitted with swelling of the nnn and draining cer 
vical adenitis Both wore tuberculous While under treatment be 
had a convulsion -which was disregarded, and the child was dis 
charged Upon rcadmission tuberculous meningitis vos suspected 
and a spinal fluid examination was made A bloody tap resulted and 
the usnal tests could not be mnde It was not repeated as should 




334 


THE JOURVAD OF PEDIATRICS 


have been done Xo roentgen ray study of the skull was earned out 
The fundi were never examined Autopsy revealed a tuberculoma of 
the cerebellum 

ROEXTGEXOLOGIC STUDIES 

Stereoscopic loentgenologie examinations of the skull are highly 
important in any case of suspected brain tumoi It is realized that, in 
young children this is difficult, and sometimes impossible, to accom- 
plish Howevei, the effoit should be made In the majority of cases 
the findings will consist of increased conyolutional piessure atiophj 
and separation of the sutures In this series these changes were 
piesent m 52 7 pei cent of the cases Com olutional maikmgs alone 
are perhaps of no great significance, for it has been shown by Eaton* 
that they oecui frequently m noimal children undei the age of tw elye 
He thinks geneial nutritional changes may be a factor in their pro- 
duction When found m conjunction with separation of the sutuies, 
com olutional atrophv has definite significance This is especially true 
if accompanied by measurable enlargement of the head The tendency 
for the infant to decompress himself by widening of the sutures and 
fontanels must be kept in mind When this oecui s, signs of increased 
piessure as manifested by lieadaeh&s and choking of the discs may be 
delaved In certain eases of pituitary disorder alteration m the sella 
turcica max be present This would constitute a very small proportion 

Since the use of an as a diagnostic measuie was introduced by 
Dandy 0 ventnculogiapliy has been employed with increasing fre- 
quency It is a valuable asset We have seldom used air when a 
cerebellar lesion is suspected first, because internal hydrocephalus, 
which accompanies these tumors, can be easily recognized in children 
from ordinary roentgenographic studies and accurately confirmed by 
Macewen’s sign (cracked-pot note elicited by percussion of the cal- 
lanum) , second, there is considerable risk following ventnculogiaphy 
m obstructive hydrocephalus, a high temperature reaction often re- 
sulting unless the air is immediately removed, and third ventricular 
estimation can be easily done by simply tappmg the ventricles pre- 
paratory to a ceiebellar exploration In supratentorial lesions ven- 
triculographv has greater value Encephalography, the introduction 
of air by spinal route, should probably seldom, if ever, be used m cases 
of suspected brain tumor accompanied by clinical signs of increased 
intracranial pressure 

Cysts in the region of the sella turcica may be shown by roentgeno- 
logic examination A case m point will be discussed 

J K , male, aged nine years, was admitted on June 20, I92S, and dismissed 
July 15, 192S He was seen by a number of men on the staff, including one of 
the writers Several men felt that he had a brain tumor, probably in the cere 
bellar region Vestibular studies pointed to a lesion of the right eerebeUopontile 
angle A visual field examination, even roughly made, was not recorded. Roent 
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genologie studies were conducted, flat plates being used. These consisted 0 f 
roentgenographs of the head long bones, chest and sinuses. No adrentitioos 
shadows were seen m the head. This child was taken to the Mayo Clinic where 
on Aug 0 1928 we learned 1 * that bitemporal hemianopsia was demonstrated and 

a calcification above the sella turcica was revealed by x raj examination He was 
considered to have a cyst near tho optic chiasm At operation it proved to be a 
cflleaxeocholesteatoma containing a large amount of fluid rich in cholesterol cryst als . 
He was discharged from that institution as improved- It is well pointed out by 
Bailoyi that cortaln tumors about the pituitary region givo symptoms simulating 
cerebellar disease. However our error in diagnosis lay in the fact that visual field 
examinations were not made and sufficient! v careful roentgenologic studies were 
not conducted- Had wo found the bitemporal hemianopsia and tho suprasellar 
shadow both of which were undoubtedly present tho case would have been clarified 

A second ease (26-294 Feb 16, 1020 20 758 May 31, 1928 and 28 D58, May 14 
1928) is called to attention. This case that of a little girl, nmo and a huff years 
old who had fairly typical signs of hypopltultary disease presenting a picture of 
FrGhlich's syndrome first enmo under observation in February, 1926 Roentgen 
ray studios of her head showed marked eonvolntlonal imp res* loin some enlargement 
of tho sella turelea, and narrowing of the posterior clinoid p roc asses. A supposed 
pituitary sdcnomn was diagnosed, end tho child was operated upon Fragments 
of what appeared to bo a somewhat enlarged pituitary gland were removed Micro 
scopic sections showed these to be made up of squamous epithelium Tho sig 
niflcance of this was not apparent at the time There was gratifying improve- 
ment which lasted for a period of years. Finally her symptoms of headache nnd 
visual disturbance recurred and she was reoperated upon Apr 10 1033 when a very 
largo suprasellar or Rathke s pouch, erst was encountered. During the intervening 
eight years sho had developed suprasellar shadows which were plainly seen in 
subsequent plates nnd which in themselves were enough to moke a diagnosis. She 
died on Dec. 23 1933, almost eight years after first boing seen this is the longest 
survival period of any case. During our period of observation we were permitted 
to seo the laying down of ealclom in this craniophnryngenl pouch cyst as evidenced 
br repeated roentgen ray examinations. 

NEUROOTOLOGIC STUDIES (TABLE v) 

Neurootologic studies have been of great "value Examination of 
the eighth cranial nerve in some respects is unalogous to the examine 
tion of the second and frequentlv assumes priority over the optic 
nerve m disclosing the location of an intracranial lesion Whether or 
not true choking of the eighth nerve exLsts in brum tumor caRes is a 
question However abnormalities in tho function of both auditor} 
and vcstibnlur components of this nerve may be of distinct value 
This is pnrticularlj true of the intracranial vestibular pathwavs Tho 
examination of these pathways in children is more difficult than in 
adults, owing to the children’s inabilit} to cooperate However, cer 
t arn rather definite conclusions may be drawn in the majority of cases 
Differential diagnosis between a Bubtcntonnl or a supratentorial lesion 
can be made with considerable certamtv Tins in itself is of great 
value, especially if the lesion be subtentorial, os the usual cerebellar 
exploration gives adequate exposure to handle am lesion which may 
be encountered in the posterior fossa 
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In thirteen cases neurootologie studies were carried out (Table Y) 
In nine instances m which the diagnosis of a posterior fossa lesion 
was suggested by means of studies of the vestibulai mechanism, eight 
were correct In one of these a lesion was predicated m the right 
cerebellopontile angle This proved to be a cholesteatoma m the 
region of the chiasm invading the third ventricle In anothei instance 
the vestibular reactions weie considered as normal, but a cramopha- 
ryngeal pouch cyst was found at operation In still another instance, 

Table V 


Analysis of Neukootologio Impressions Compared With Tumor Location 


JsEUBOOTOLOGICf IMPRESSIONS 

LOCATION OF TUMOR 

TYPE OF TUMOR 

Postfossa lesion — probably brain stem 

Fourth ventricle 

Spongioblastoma 

multiforme 

Eight cerebellar lesion — pressure on 

Eight cerebellar tn 

Glioma (type not 

bram stem 

mor extending into 

cerebellopontine 

angle 

Fourth ventricle tu 
mor 

given) 

Suggest lesion — fourth ventnelo 

Medulloblastoma 

(?) 

Suggest cerebellar involvement 

Left cerebellar lobe 

Medulloblastoma 

Suggest posterior fossa lesion — not defl 
mto 

Fourth ventricle — ex 
tending to left cer 
ebellar lobo 

Medulloblastoma 

Suggest posterior fossa lesion— probably 
brain stem involved (A frontal 

Fourth ventricle tu 
mor 

Medulloblastoma 

lobe tumor mil sometimes simulate 
this ) 



Suggest left cerebellar lesion 

Cystic tumor from 
vermis involving 
left cerebellar lobe 

Medulloblastoma 

Probably posterior fossa lesion 

Vermis — cerebellum 

I Medulloblastoma 

Cerebellopontine angle (left), or cerebel 
lar tumor (left) extending into the 

Postchiasmnl and 
third ventricle 

Cholesteatoma 

angle 



Picture suggests posterior fossa lesion, 
probably left cerebellar 

Medulla 

Spongioblastoma 

multiforme 

Posterior fossa intact 

Suprasellnr 

Eathke’s pouch 

Intracranial tumor — coma prevents lo 
calization 

Eight temporal lobe 

cyst 

Spongioblastoma 
multiformo (?) 

Midline supratentorial lesion 

Eight occipital lobe 

Spongioblastoma 

multiforme 


m an already comatose child, the tests could not be completed, and 
no conclusions could be drawn At autopsy a fouith ventricle tumor 
was found Following one neurootologie study a middle supraten- 
torial lesion was predicated At autopsy a spongioblastoma multiforme 
of the right occipital lobe was found Perimetric fields and ventricu- 
lography would have made the location of the lesion more precise 

PATHOLOGY (TABLE VI ) 

End-results m verified brain tumor cases are seldom tabulated or 
published Van Wagenen 8 recently has summarized the end-results 
of 149 cases of verified bram tumors from Cushing’s clinic eight years 
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after operation Tlie expectancy of tko children with gliomas taken 
as a whole, was 38 8 mo The survival period of cluldren with midlrne 
cerebellar medulloblastomas was 14 5 mo The patients with cere 


Table YI 

Type and Location op Proved Lesions "With Survival Periods 







RUE 

REX 

AQE 

| OPERATION 

TYPE OP LESION 

LOCATION OP LESION 

VTVAL 

PERIOD 

Pom ale 

3 vr 

None 

Medulloblastoma 

Left cerebellar lobe 

4 yr 


0 mo. 




0 mo 

Femalo 

2 JT 

Partial removal 

Medulloblastoma 

Left cerebellar lobe 

5 mo 

Female 

10 mo 

None 

Maltlplo gliomas 

Bight and loft eere- 

1 mo 





bral hemisphere* 


Female 

11 mo 

None 

Medulloblastoma 

Fourth ventricle 

16 daya 





growing forward 

Female 

0 yr , 

Exposed — not 

Medulloblastoma 

Fourth ventricle 

3 yr 



removed 



Male 

0 yr 

Exposed by Ad 

Cholestoatoma 

Post chiasmal and 

6 yr + 



son. Partial 


third vontriclo 

(may be 



removal 



llring) 

Male 

0 yr 

Partially ro 

Med allobl nit omn 

Vermis — cerebellum 

10 mo 


moved 




Male 

n jr 

Not removed 

Spongioblastoma 

Bight occipital lobe 

* F 


fl mo 


multiformo 



Female 

3 yr 

Partially re- 

Medulloblastoma 

Fourth ventricle 

1 F 



moved 



(0 

Malo 

8 yT 

None 

Glioma (»pong;t>- 

Bight temporal lobe 

8 mo 




blastomn multi 





• 

formet) 

i 


Male j 

C yT 

Fragment re- 
moved 

Spongioblastoma 

multlformo 

Medulla 

8 wk. 

Male 

2 yr 

Partially ro- 

Medulloblastoma 

Loft ccrobollar lobo 

0 rao 


8 mo | 

moved 




Femalo 

0 yr 

Partial removal 

Rathkc’s poucb cyst' 

Suprasellar 

8 yr 


0 mo 

on two oeea 
siona 



6 mo 

Male 

0 yr 

Pnrtiallr re- 

Spongioblastoma 

Fourth ventricle 

0 mo 



moved 

mnltiforrae 



Female 


None 

Cystic (colloid ! ) 

Third ventricle 

4 mo 

Male 

4 yr 

None 

; Modulloblastomn 

Fourth Tentrielo, 

13 mo 





growing forward 


Male 

7 jr 

Partial removal 

Medulloblastoma. 

Fourth ventricle 

Living 




II 


orcr 7 

yr 

Female 

8 TT 

Ventricle tap 

i Glioma 

Right cerebellar lobe 

* r 



(unclassified) 



Female 

2 yr 

None 

Tnberenlomn 

Multiple (1) left 
temporal lobe (2) 
right cereliellar 
lobe (31 left re re- 
bel! ar lobe 

3 mo 

Male 

7 T r 

Partial rcmovnl 

Tuberculoma tuber- 

Bight cerebellar lobe 

2 yr 


0 mo 


colons meningitis 



Female 

2 yr : 

None 

Tuberculoma tnber 

Bight parietal lobe 

10J mo 


11 mo 


colon* metingitl* 




hollar astrocytomas however did much better the average survival 
period being nine vears. 

Our group of children m whom lesions were verified showed an un 
usually high percentage of malignant tumors The operative resulta 
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were discouraging Indeed, only one child of this entire group is 
known to be living today The pathologic records m the eailier eases 
were incomplete Twenty-one cases m which the pathology was defi- 
nite have been listed Theie were nine medulloblastomas, five of 
which ongmated in the fourth -ventricle, one m the vermis, two m 
the left cerebellar lobe, and one m the light cerebellar lobe The 
longest survival period for these tumors was over seven years, m a 
lad who has had intensive postoperative high voltage therapy The 
shoitest survival period of this gioup was sixteen days, m an eleven- 
month-old infant Theie were two cases of spongioblastoma multi- 
forme, one occurring in the right occipital lobe and the second, an 
atypical form of this tumor, invading the medulla The first was ex- 
plored, but the tumoi was not lemoved at opeiation The child lived 
four months A thud (probably a spongioblastoma multiforme) oc- 
curred in the right temporal lobe These tumors were all supraten- 
torial as compared with the subtentorial medulloblastomas mentioned 
above There were two unclassified gliomas, the second of which was 
multiple occurring m a ten-month-old infant No cystic tumors were 
encountered, and no astrocytomas were identified There v as one cystic 
tumor of the third ventricle m a tn o-y ear-old child This case occurred 
earlv m the series, and the specimen lias been lost One wonders if it 
maj not hav e been the relativ ely benign colloid type of cyst occurring m 
the third ventricle, which has recently been so well described by Dandy 9 
A second unusual congenital tumor was a cholesteatoma in the region 
of the postchiasm and thu d ventricle There was one typical Rathke r s 
pouch cyst with a survival period of eight and one-half years from 
the earliest symptom During this bttle girl's life the tumor was 
twice operated upon and partially removed Suprasellar calcification 
was seen to develop during this interval There were three tubercu- 
lomas, one partial!} removed from the right cerebellar lobe and a second 
m the right parietal lobe, which was not explored, and a third pre- 
senting multiple tubeiculomas m the left temporal, right cerebral, and 
left cerebral lobes, lespectivelj All of these children died of tuber- 
culous meningitis The longest suivrval period w r as two years, the 
shortest survival period three months 

SUM MARI AND CONCLUSIONS 

A resume of tlurtv eight cases of v erified and highly probable intra- 
cranial tumois m childien has been attempted None of the children 
had reached his thirteenth birthday, and the majority of them were 
under ten vears of age The group as a whole was younger than is 
usual m preadoleseents, in whom the age of puberty is approaching 
More exact diagnoses should have been made and better results ob- 
tained However, the same could probably be said in the majority of 
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children’s hospitals in this country so far as the diagnosis and treat 
ment of such lesions is concerned 
Much more could be accomplished by greater attention to the com 
mon presenting symptoms 1 e., persistent periodic v omitrng headache 
disturbance in gait oculRr motor palBies of various types, enlargement 
of the head, fad mg vision nausea, convulsions morning vomiting, and 
nystagmus These are of common oconrrence They have been re 
corded m the relative frequency of their appearance 
Doubtless many cases of cerebral tumor in small children are not 
recognized Histones should be more carefully taken One can learn 
much from mothers The pitfalls in diagnosis, as we have found them 
in reviewing our cases have been pointed out Without exception 
the lack of use of the ophthalmoscope has been most evident We 
have seen children treated as behavior problems bocause they vomited 
their breakfasts— children in whom brain tumors were later diag 
nosed In other children extensive gastrointestinal investigations, 
which could have been obviated bv the use of the ophthalmoscope 
were earned out because of -vomiting We have seen children with 
fading vision from brain tumors fitted to glasses without fundus 
examination We believe that if every pediatmoian would use his 
ophthalmoscope diligently many cases otherwise overlooked would 
be correctly diagnosed Little that is new has been presented in this 
report We trust however that the more important symptoms have 
been sufficiently emphasized to aid in earlier diagnoses of brain tumor 
in children 
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SUPPURATION OF THE MIDDLE EAR COMPLICATED BY 
LABYRINTHITIS, SINUS THROMBOSIS, CEREBELLAR 
ABSCESS, AND CEREBELLAR HERNIA 
WITH COMPLETE RECOVERY 

Case Report 

Jacob Stein, M.D 
Brooklyn, N Y 

S UPPURATION of the middle ear complicated by labyrinthitis and 
sinus thrombosis is so infrequently seen as to warrant its report 
Howeiei, the addition of a distuibmg complicating factor of a cere- 
bellar abscess with a herniation of the brain through the original mastoid 
incision ceitainly inci eases the mteiest and ranty of such a develop- 
ment A case such as this with complete recovery except for the brain 
protrusion at the site of the original operation is reported. 

A short discussion of the pathway of invasion of the infection, to 
the labyrinth and its spread to the lateral sinus and cerebellum will 
follow To quote F W Watkm-Thomas, 1 “the path of invasion is 
usually (1) through the bone by invasion, (2) through the windows 
either by neciosis or loosening of the stapes or destruction of the mem- 
brane tympam secundaria of the round window (this is the more com- 
mon route m the acute cases) , (3) through perilabynnthme cells (rare) , 
(4) eiosion of superior canal by extradural abscess (rare), and (5) op- 
erative injury to external canal of dislocation of the stapes ” 

After the labyrinth became involved m our case, the infection spread 
rapidly to the sigmoid sinus J G Druss 1 said, “Infection of the 
labvrmth mav spread to the sigmoid sinus along preformed as well as 
along newly formed pathways The saccus endolymphaticus and the 
labyrinthine veins are the most common of the prefoimed routes The 
newly formed routes consist of fistulas from within the labyrinth through 
the semicircular canals or through the body of the labyrinth The sac- 
cus endolymphaticus is a narrow pouch between the layers of the dura, 
which communicates with the endolymph space of the labyrinth through 
the ductus endolymphaticus It is situated m the posterior surface of 
the petrous pyramid, midway between the medial boidei of the sigmoid 
sinus and the internal auditor} meatus An infection m the saccus may 
spread between the layers of the dura and produce a ceiebellar abscess, 
it may involve adjacent bone and produce a huge extradural abscess, it 
may involve the pia arachnoid and cause meningitis or finally it may 
extend along the dura to the sinus and cause sinus thrombosis Infection 
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of the labyrinth may reach the sigmoid smus through the labyrin thin e 
veins -which empty into the inferior petrosal veins or the jugular bulb 
From these structures an infection may spread laterally to the sinus ” 

CASE REPORT 

A girl, all yean old, was admitted to the hospital on June 6, 1981, complaining of 
pain, fever and discharging nght ear following an upper respiratory infection. 
The family history is unimportant. The child complained of an earache thirteen 
days before admission. There was a spontaneous rupture of the right drum followed 
by a profuse purulent discharge in twenty four hours. The physical examination of 
the child was essentially negative except for the local ear findings There was a 
profuse purulent discharge from the nght ear canal with definite tenderness over 
the mastoid tip. There was no swelling in the postauricular region. Otoscoplc ex 
nm (nation revealed that the discharge was pulsating There was a small per fora 
tiem in the drum. A definite tagging of the posterior wall in the bony meatus was 
observed Blood study at this time showed 19,600 polymorpliona clears 87 
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lymphocytes, 13 per cent The temperature was 103 F The progress of the 
case ean be followed more closely by a study of the continuation notes of the hospital 
record. 

June 5 1931, P IT A rigid mastoidectomy was performed in the usual manner 
At operation the mastoid cells were filled with greenish pas the body and antrum 
showed considerable softening The sinus was uncovered at tho knee and was 
normal in appearance. 

* June 8 1931 Three days postoperative The child complained of marked dixxi 
ness on attempting to sit up There was definite nystagmus to tho left (first degree) 
Hearing was definitely involved on tho right side (noise test) There were no signs 
of meningeal irritation or involvement. Tho impression at this time was serous 
labyrinthitis (complete final recovery without loss of hearing proved this diagnosis) 
Temperature still ranging between 103 and 104 F 

"June 11 198L Child was desperately sick. Temperature rose to 100 F 
Blood culture positive for Streptococcus hemoltfttcus (20 colonies in 1 e.c.) Blood 
study at this time revealed hemoglobin, CO per cent j red cells 3 400 000 white 
cells 82 700} polymorphonuclear*, 81 per cent} lymphocyte* 19 per cent. Ligation 
of right jugular was Immediately performed Si mu wall was grey and thick. Mural 
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clot found. Usual operation performed Transfusion with. 200 c c. of blood given 

“June 12, 1931 No meningeal signs present Nystagmus to left still present 
No petecluae or evidence of any metastatic involvement present 

“June 14, 1931 Temperature was stall intermittent Tile child was irritable and 
hyperesthotic Left lower extremity was extended and resists all motion, especially 
at knee, where child complains of marked pam on flexion No swelling, local heat, 
or joint tenderness nude out Child was probably localizing a purulent focus in left 
hip Second transfusion with 175 cc blood. 

“June 15, 1931 Child was taken to operating room for smii3 dressing Sutures 
were removed Swelling of cerebellar tissue in back of sinus was noticed. Dura was 
incised and large amount of pus obtained. Iodoform gauze was inserted 

“June 13, 1931 Bedressed There was a beginning definite herniation of cere 
bellum behind sinus into wound 

“Juno 24, 1931 Marked swelling of left hip, definite tenderness, and fluctua 
tion noted Incised and drained. 

“June 31, 1931 Herniation of cerebellum filling the entire mastoid wound 

“July 5, 1931 Hip healed Temperature, flat Mastoid wound was closed ex 
cept for granulation tissue covering incision with slight pulsating cerebellar hernia 
behind it (Fig 1) Child discharged from hospital 

“Aug 15, 1934 Child fully recovered and well except, for herniation ” 

SUMMARY 

1 The pathways of infection from the middle ear to the labyrinth, 
sinus, and ceiebellum aie discussed briefly 

2 A case of suppurative middle ear infection with labyrinthitis, sinus 
thrombosis, and ceiebellar abscess with herniation is reported 

3 The presence of a hernia at the site of the mnstoid Round is es- 
pecially noted. 

4 Plastic repair of the hernia was considered and aftei consultation 
with a neurosurgeon was decided against because of the dnngei of com- 
plicating meningitis 
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AN ANALYSIS OF ONE HUNDRED CASES OF ACUTE 
POLIOMYELITIS 

Carlos M Soto MD * and Mitchell I Rubin MD 
Philadelphia Pa 

D URING the summer and fall of 1932 Philadelphia and the surround 
mg vicinity experienced an outbreak of acute poliomyelitis of epi 
demic proportion From July to November 6S7 cases were reported to 
the Department of Public Health of this number 100 cases were hos 
pitalized in tho Children s Hospital of Philadelphia 
Poliomyelitis in its historical, ctiologic and other aspects has been 
presented so recently m the monograph by the International Committee 
for the Stud> of Infantile Paralysis that wo arc concerning ourselves in 
this papoi with a statistical nnahsis onl\ of the data auulnblo in this 
group of cases. 

INCIDENCE 

1 Seasonal — Chnrt 1, a graphic representation of the number of cases 
admitted to the hospital o\er fifteen-day periods shows that the max 
iraum point of admission was reached in the Inst week of August and 
tho first week in September Tins penk js m conformity with the <rar\o 
which Ay cock (32-1)1 has charted showing the seasonal distribution of 
poliomyelitis in the northern United States 
2 Aye — The ago of the patients m tins senes varies from six months 
to twchc years twcl\o years being tho upper ago limit for admission 
to the Children's Hospitnl The age distnbution is graphicalh depicted 
m Chnrt 2 It is quite obvious that the hulk of tho cases (51 per cent) 
lies between tho ages of eighteen months and the \onrn with the max 
lmnm incidence at four -\ curs. 

3 Sex — There is n \cn slight preponderance of males o\cr females 
55 per cent of the patients being male thus the ratio of male to female 
patients is 1 22 to 3 Of the 3G 000 cases summarized In the Interna 
tionnl Committee for the Stud\ of Polioimelitis (407) the ratio was 
1 3 to 1 

4 Co7or — In this senes of 300 cases thirty one wore negroes This 
percentage of negroes did not seem unusual to us since the Children s 
Hospitnl is situated in an urea in which then is quite n large negro popu 

Prom the Child ren « Hospital of Philadelphia ami the Pediatric Di part merit of the 
University of Pennsylvania. 

Work on theafc* for master’* depiec reibmlttrel to the Graduate School of Medicine. 
Unhendty of Pennsylvania for pwlpradoatc "work 

tKree reference ha* been nutdo to the Surrey fro* i fAr International Committee 
for the Pturty of InfantU Pamlv*i publl bed by the William ft Wilkin* Company 
191„ The pare reference* tlirourhout thl* paper ore to this arlume 
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lation and since negroes approximated 40 pei cent of onr total admis- 
sions m 1932 However, Armstrong m a senes of 240 cases m Chicago 
dunng 1916 found onlj four negroes with this disease even though there 
was quite a laige negro population in that city From his figures one 
might conclude that a racial immunity exists, a conclusion not warranted 
from our data, noi from the data collected by the Department of 
Public Health ' 

5 Constitutional Facial s — The state of nutrition of eighty-five pa- 
tients was definitely descnbed m our recoids, and, while actual weights 
v ere not noted m every case, the nutntional state was found to be good 



Chart 1 — Seasonal distribution of pollonnelltls 



m forty-nine cases, fair in tv entv-four, and poor m twelve This is m 
keeping with the observation of the early writers on poliomyelitis, who 
stated that it was the healths, well-developed child who seems most 
susceptible to the disease 

The diet was specifically noted m eighty-five of one hundred cases 
Forty-nine of this number had received a good diet, one which provided 
ample calories and contained a sufficient amount of protein together with 
an abundance of green vegetables and vitamins Twenty-four of tbe 
eighty-five children were considered to haie had a fair diet, which con- 
tained only a moderate supply of green \ egetables, vitamins, and protein 
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The remaining twelve patients had received a diet which was poor in 
these essential elements. The nutritional status as tabulated in the 
preceding paragraph is closely correlated to these dietary differences 

The red blood cell count was studied in seventy-six of the hundred 
cases In fifty six of this number the count was between 4 and 5 millions 
In twentv of the cases the red blood cell count was found to be between 
3 and 4 millions. The lowest figure was 3 200,000 The percentage of 
hemoglobin was recorded in seventy seven cases and ranged botween 75 
and 100 per cent (Sanli) in fifty one cases and between 60 and 75 per 
cent in twenty-one cases 

It would appear from these figures that the disease did not single out 
the poorly fed, poorly nourished or anemic cluld. 

6 Blood Types — There have been many conflicting reports concerning 
the susceptibility of individuals of the various blood groups to polio- 
myelitis. We have studied tho blood types of sixty seven of our pa 
tients. From the results shown in Table I it would appear that the 
individuals of no one group were more susceptible to poliomyelitis than 
those of another 


Table I 

Inotdence or Blood Ghottpb in Our Berixb or Cases or PouoinrEUTis and the 
Noehal Average in Children b Hospital 



i 

n 

m 

IV 

Nonpolio eft»e« (per cent) 

5 

40 

10 

45 

Polio caw* (per cent) 

35 

36 7 

17J5 

42 


7 Family Incidence — Onr 100 cases represented ninety two families. 
One caso w as recognized clinically in each of eighty four of these fam 
dies Two case3 were found in each of six families on two occasions 
three cases were discovered m a family In only eight cases was there 
a definite record of some other illness m the families of tho patients with 
poliomyelitis The nature of these illnesses was not known It is pos 
fable that they were abortive poliomyelitis infections and that tho m 
cidence of multiple cases in families was much higher than tho above 
figures indicate. 

8 Prophylaxis — We shall not discuss at length the value of the a a 
nous types of prophvlons against poliomyelitis However of the 100 
cases studied, four had received citrated whole blood from a parent as 
a prophylactic measure One of these four patients received GO c,c 
of whole blood intramuscularly six days before he was discovered to be 
suffenng from poliomyelitis two received it ten dnvs boforc tho onset 
of tho disease and in tho fourth patient the disease was discovered two 
weeks after injection None of these patients developed definite par 
olyeis It would not seem from these results that we had obtained ns 
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complete a protection from the disease by the administration of adult 
blood as was found to be the case in the report of the Bradford, Pa , 
epidemic It is, howeyer, interesting that none of these four patients 
developed parahsis, v. lien the incidence of paialvsis m our total group 
nas 48 per cent Possiblv the blood obtained from these adults may 
have had little antn iral potency 

TYPES OF CASES 

In the grouping of our cases we used the classification formulated 
bv the Xew York Citv Depaitment of Health, which was modified by 
the International Committee for the Study of Infantile Paralysis (186) 

Since m our series neither the abortiy e noi the ataxic type was recog- 
nized our cases may be grouped into one of three tvpes, viz 

(1) Xonparalvtic Type This group includes those cases m which 
no paralysis or muscle weakness was noted, but m wluch other ebmcal 
signs of poliomyelitis v ere found and spinal fluid changes were observed 

(2) Type With Subcortical Paralysis This group includes those pa- 
tients who showed definite paralysis oi weakness of the muscles supplied 
by the spinal or eianml nen es , thus patients m whom there was evidence 
of bulbar palsy are included m this group 

(3) Encephalitic or Cerebral Type In this gioup are placed those 
cases characterized In cerebral involvement, usually indicated by pro- 
longed stupor, drowsiness, oi convulsions 

Some of the cases vere lather mixed m tvpe, and these are classified 
according to their predominating symptoms 

Of our one hundred cases, fiftv-two were of the nonparalvtic, forty - 
three of the subcortical, and fi\ e of the encephalitic ty pe 

SY3IPTOJIATOLOGY 

It is generally agieed by all wi iters that the symptomatology" of poko- 
mvelitis is highly y aned, and this is certainly- borne out bv an analysis 
of the present senes Chart 3 represents the incidence of the vanous 
constitutional symptoms in the 100 cases studied 

1 General — Feyei In 91 pei cent of the cases the temperature was 
found to be elevated on admission, or a very definite history of feyer 
was obtained The range of tempeiatuic vaned considerably although 
seyenty-tyvo of the patients had rectal lempcratuies between 100° and 
102° F Theie vere six patients in whom the temperature was aboie 
104° F including one y\lio=e temperature reached 107° F Thirteen 
patients yvlio gave a definite lmtorv of feyer before admission were 
afebnle dining their stay- m the hospital Only nine patients vere 
free of fe\er during the entire illness, as far as y\e could determine 
It is yerv possible that these clnldien at one time oi anothei did hayc 
some feyer which escaped notice 
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Tho duration of the fever was also quite variable, ns is shown in 
Chnrt 4 In the majority of instances the febnie penod was from one 
to four dajB (fifty -six eases) Sixteen pntients remained febrile for 
a penod ranging from five to nino days while one continued to have 
fever for eleven days, and one foi sixteen dajs without any complicating 
cause It is quito obvious that m our senes tho characteristic tempera 
ture curvo is ono with a sharp nsc at the onset of tho disease and nn 
enrlv drop bv crisis In no instance hn\ e we encountered a temperature 



Chart 3, — RelaUvo frequency of »>Tiiptonu. 



Chart 1 - — Number of days from onaet of Jllnes* to return to normal temperature 

curve described bv Draper as the dromedary ’ h pc All ot our febnie 
pntients manifested the t\ pe of onset nliich tlic Intomntionnl Committee 
for tho “3tudi ot Infantile Faralvsis found to be the most common Yit 
B\ far tho most common tvpc of onset is that in which the svmp 
toms of systemic infection progressed rnpidh and uninterrupted!} to 
those indicating an involvement of tlic central nenons s}5tcm ’ 
Hyperesthesia Marked tenderness was n sinking finding in 63 per 
cent of our ease* This was elicited sometimes by netne motion, some 
times b> passu e motion lint always bv deep pressure Tho onset of 
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hypeiesthesia was usually eaily m tlie disease In the nonparalytic 
tipe this was ratliei a transient symptom, while m the paialytic type it 
was protracted 

Drowsiness This was also an eaily symptom found m 59 pei cent of 
the cases It was present m varied degrees m all three types of cases 
Some patients who show ed marked drowsiness made complete recoveries, 
whereas others exhibiting little initial drowsiness suddenly developed 
bulbar palsy with stupor and (bed 

Headache and Backache These symptoms weie of relatively low in- 
cidence m the total gioup (Cliait 3), but m children over two and one- 
half years of age, who weie hence able to localize their pain, the in- 
cidence was gi eater In this latter group, headache occuned m 46 6 
per cent and backache m 26 6 pei cent 

Irritability, weakness, and tremor, were rathei frequent Restless- 
ness and sweating occiured occasionally Convulsions developed in 10 
per cent of the cases 





Chart 5 — Gastrointestinal symptoms 


2 GastraintesUml — Symptoms referable to the gastrointestinal tract 
were noted m 73 per cent of the eases As can he seen from Chart 5, 
constipation, nausea, and -vomiting were most common Anoiexia, which 
occurs so often m all febrile diseases, was also common here The fre- 
quency of abdominal pam wms surprisingly lugh, and because of its 
set enty a number of these patients were very carefully observed for 
an acute surgical abdominal condition This pam was often localized in 
the rectus muscles At times it was unilateral, and at other times, bi- 
lateral It was accompanied by hjperesthesia m the involved aiea 
Definite ngiditj was laeknig 

3 Respiratory — Definite symptoms and signs of respiratory mfec- 
tion were noted in 67 per cent of the patients, although a history of sore 
throats and corvza was obtained m only nine, and a history of cough, 
in seven The great frequencj of infection m the nasopharynx m polio- 
myelitis is clearly indicated by the accompanying Chart 6 
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Sixteen of the patients showed evidences of respiratory embarrass- 
ment In every case the dyspnea was accounted for either by bulbar 
paralysis or by paralysis or weakness of the intercostal muscles or dia 
phragm 'When tho dyspnea was due to bulbar palsj, it was constant 
and required the uninterrupted use of the respirator Dyspnea caused 
by paralysis of both the diaphragm and intercostal muscles was also con 
stant In those cases in which either the intercostal muscles or tho dia 
phragm alone were weak or paralyzed, the dvspnea was intermittent and 
was less severe Cyanosis accompanied the dyspnea m six of tho sixteen 
patients None of our patients gave any evidence of cardiac damage 
attributable to poliomyelitis. Two of tho patients wore discovered to 
have systolic murmurs, but without any associated cardinc enlargement 
These murmurs were considered to be functional in nature 
4 Nervous System . — Chart 7 show’s the frequency of such disorders 
"While full or bulging fontanel was found in only four cases, these 
represent 50 per cent of the patients under one year of age Whenever 



there was rigidity of tho hack, there was also true ngidity of the neck. 
The frequency of n positive Kernig sign was not recorded because in tho 
treatment of our patients scrum was injected into the gluteus muscles 
immediatolj oftor admission, making this sign wholh unreliable. Some 
patients showed trophic disturbance resulting from pressure ilonv 
showed vasomotor imbalance ns evidenced by a tncho cfrfibralo, mottling 
of tho skin and coldness of the extremities with cjnnosis. Cntotoma 
was seen in two cases With tho drowsiness and hyperesthesia, as listed 
under tho general symptoms, the patients often presented mast con 
fusing pictures for differential diagnosis Tho norvous manifestations 
frequontlv resembled tliose seen in other diseases For instance, a case 
of tuberculous meningitis was suspected of being poliomyelitis for several 
days, and two cases of bacillary dysentery, because of their central 
nervous system symptoms were treated as poliomyelitis until the char 
nctcmtic stools appeared. 
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Table II 

Di&tributiok op Paralysis 



GASES 

Both legs 

10 

One leg (2 right, 5 left) 

7 

Both legs and both arms 

4 

Both legs and one arm 

4 

One ann (3 right, 4 left) 

7 

One arm and one leg, same side (right) 

O 

One arm and one leg, opposite sides 

1 

Both arms 

1 

Both arms and 1 leg 

Girdle 

Abdominal muscles, 11 

0 

Diaphragm and intercostal muscles, 6 

17 

‘Cranial nerves 

12 


•We ha\e substituted this heading for the one wlilch Lovett calls Facial Alone. 
These cranial nerve palsies were distributed among the various nerves as follows 


Oculomotor 5 

Facial 5 

Oculomotor and Optic (Child appeared not to see however ophthal- 
moscopic examination was negative) 1 

Glossopharyngeal 4 

Glossopharyngeal pneumogastrlc, and facial 1 

Glossopharyngeal pneumogastrlc, and oculomotor 2 



Chart 8 — Relation of onset of paralysis to day of illness 


6 Genvtourvnai y System — The one disoi der recorded was retention of 
urine, which occuired m rune cases, being present only m the acute 
stage of the disease and clearing spontaneously 

7 Glandular System — No case of cervical 01 other lymph node en- 
largement was recorded. In no instance was the spleen noticeably en- 
larged 

8 Paralysis — Incidence Of the 100 cases constituting this senes, 

forty-eight developed definite paralysis 

Interval Between Onset and Paralysis In forty cases we have been 
able to establish this time interval The average duration was 4 15 days 
(Chart 8) In only two patients of tlus group did paralysis occur on 
the first day of the disease The frequently desenbed and diamatic pic- 
ture of a previously healthy child awaking in the morning with paralysis 
was not observed m our group There seemed m each instance to 
have been some prodiomal symptoms In the majority of our cases, 
paralysis occurred on the third day of illness In several instances 
the paralysis seemed to be of a progressive nature, not reaching its max- 
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unum for several days It appeared that as long as on elevation of 
temperature persisted there was a possibilit\ of the paralysis extending, 
to heretofore unmvolvcd muscles "We were much impressed by the 
frequency with which orthopedic examinations detected mild degrees of 
muscular weakness which had been cntirelv overlooked during the rou 
tine observations. 

Distribution of Paralysis In this presentation we are following the 
classification of distribution adopted bv Lovett 


Tab li HI 

Muscle Group Paralyzed 



MUSCLE GROUP 

CASES 


AH 

8 

Shoulder 

Abdnetors 

28 


Adductor* 

18 


All 

C 

Upper Arm 

Extensor* 

10 


Flexor* 

3 


AH 

4 

I oreorm 

Extensors 

3 


Flexor* 

2 


Pronators 

1 


Supinators 

1 


AH 

4 

Hand 

Extensors 

3 


Flexor* 

2 


Abductors 

2 


Adductors 

1 


All 

17 

nip 

Abductors 

14 

Extensors 

11 


Vdductor* 

11 


Flexors 

'j 


An 

17 

Thigh 

Alnloctors 

10 


Extensors 

10 


Flexors 

C 


Adductor* 

r> 


AH 

1C 

Log 

Flexor* 

14 

Extensor* 

11 


Abdnctor* 

9 


Adductors 

G 


AH 

1C 

Foot 

Flexors 

12 


Abductors 

9 


Adductors 

0 


Frtcnsor* 

3 
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In Table III, a summary, we are reeoidmg the various muscle groups 
involved m the paralysis Oui figures aie m aeeoid with those of 
Lovett, who found that one or both legs wcie the parts most frequently 
involved The incidence of cianial nerve involvement m oui group 
(12 per cent) is in stukmg agreement with that reported in the senes 
of Ruhrah and Mayer (177) While abdominal muscle paialysis oc- 
curred m 72 per cent of a series cited bv the International Committee 
(173), only 23 per cent of oui paialyzed patients had involvement of 
the abdominal wall musculature 

Reflexes In the ninety-three patients on whom we have data, the 
reflex changes were as follows 

(a) Twenty six showed no leflex changes at am time during then 
illness, none of these eases developed any palsv 

(b) Sixty-seven patients exhibited leflex abnormalities, either hyper- 
activity, hypoactmty, oi loss of the lcflexes Of these sixty-seven, 
nineteen did not develop paralysis Table TV shows the types and dis- 
tribution of the reflex abnormalities m these nineteen cases 

Table IV 

Types or Abnormal Reflexes in 19 Patients Who Did Not Develop Paralysis 


PA 

TIENT 

PATELLAR 

ACHILLES’ 

CRE 

MASTERIO 

AB DOM 
INAL 

TRICEPS 

BICEPS 

PUPIL- 

LARY 

F K 

Absent 

Absent 






A Z 

Hyper 

Hyper 


Hyper 

Hyper 

Hyper 


D S 

Absent 

Absent 


Absent 




M B. 

Absent 







J B 

Absent 

Absent 

Absent 

Absent 




C S 

Absent 

Absent 






J C 

Hyper 







R E 

Hyper 

Absent 


Hyper 

Hyper 

Hyper 


E S 

Diminished 



Absent 




E 8 

Hyper 

Hyper 


Diminished 




W B 

Absent 

Absent 


Hyper 




E M 

Absent 

Absent 


Hyper 




D G 

Hyper 

Hyper 


Hyper 

Hvper 

Hyper 


E M 

Diminished 



Absent 




H M 



Diminished 




Sluggish 

M B 

Diminished 

Diminished 






I D 



Absent 

Absent 




R G 




Absent 




D L 

Absent 

Absent 




1 



Prom these data we conclude that one cannot predict with certainty 
by the status of the leflexes whether or not a patient will develop pa- 
ralysis, except m those instances whcie normal reflexes aie present 
We weie unable to establish the time relationships between the develop- 
ment of abnormal reflexes and the onset of paralysis 

LABORATORY DATA 

1 Spinal Fluid — The spinal fluid bf nuiety-six patients was studied. 
The first spinal fluid was obtained immediately after admission to the 
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hospital, and m thirty nine cases a second, and sometimes a third, exam 
mation was made during the course of the disease. In every case the 
spinal fluid was examined within an hour after the lumbar puncture 
Gross Appearance The spinal fluid obtained b\ lumbar puncture was 
opalescent m eleven cases and clear in eighty five 



Chart 9 — Percentace of ca«ea *hcrwlnr elrrated iplnal flukl call count* •with relation 
to week of fllnea*. 



Cell Count The spinal fluid cell count made during the first peek fol 
lowing onset was found to be clovuted m most instances. Of the eight! 
two cases studied m thLs period onlj sc\cn did not have a cell count 
above tho normal Umit3. Our lahorntories accept the upper limit of 
normal to he ten cells per cubic millimeter One of these scieu patients 
allowed an increase on subsequent esnnnnntion Ollier patients in sub 
sequent punctures also showed increases beyond their first counts Speci 
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mens obtained between seven and fifteen days following the beginning of 
the disease wei e very mnch less likely to show pleocytosis Only ten of 
twenty-three patients during the second week exhibited an abnormal 
numbei of cells m their spinal fluid. When the spinal fluid was studied 
two or moie weeks after onset, only eleven out of thirty-five patients 
showed an increase m the number of cells This is graphically shown 
in Chart 9, which illustrates the tendency of the spinal fluid to return 
to normal with the subsidence of the active period of the disease The 
actual degree of pleocytosis varied widely However, the majority of 
our cases had spinal fluid cell counts above 100, as can be seen from 
Chart 10 The highest figure leported was 740 cells pei cubic milli- 
metei In general the increase m the spinal fluid cell count was due to 
a nse m the number of lymphocytes Howevei, m many instances there 
were also considerable numbers of polymorphonuclear cells found The 
polymorphonuclear response was much more frequent m the early days 
of the disease than m the later stages It is sometimes said that early 
m the disease the spinal fluid l espouse is a polymorphonuclear one and 
that later m the disease the response is lymphocytic Tins was found 
to be true m only 18 per cent of the eases m our senes Twenty per 
cent of the differential counts made on spinal fluid obtained after three 
weeks of the illness still showed some polymorphonuclear cells We are 
led to the conclusion that the presence of polymorphonuclear cells m 
the spinal fluid is not associated with any particular period of the dis- 
ease but that they are found m large numbers onlv m the early stages 
In addition to the lymphocytes and polymorphonuclear cells, endothelial 
cells were occasionally found m the spinal fluid Frequently degenerated 
cells were found m the spinal fluid, even when the examination was per- 
formed immediately after the fluid was obtained It was usually im- 
possible to determine the nature of such cells, and their significance is 
unknown The differential counts were usually made on centrifuged 
specimens stained with methylene blue 

Study of the spinal fluid cell counts seen made it apparent that a high 
count did not necessarily mean a seyeie illness On the contrary, the 
reverse is suggested from our findings As can he seen from Chart 11, 
paralysis occurred less frequently when the cell count was above 300 
per cubic inilhmeter than when it was below this figure The patients 
showing evidences of meningeal irritation usually had a high cell count 
with the polymorphonucleai cell predominating 

There were eighty-six patients with a cell count below 300 m the first 
fluid obtained Of these, forty-four (52 per cent) exhibited detectable 
paralysis Ten patients had moie than 300 cells, and of these patients 
only two became paialyzed (20 per cent) Despite the fact that this 
latter group consisted of so few cases, we are inclined to attach im- 
portance to these figures 
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Globulin The spinal fluid of eighty three patients was examined for 
globulin the examination was made b} adding a few drops of a Bat 
urnted aqueous solution of ammonium sulphate to the fluid The globu 
lm was considered to be increased when this test produced a cloudiness 
which is proportional to the amount of globulin present. Of these 
eighty three spinal fluids, seventy seven showed an increase in globulin 
content The amount of globulin increase did not bear any definite 
relationship to the number of cells in the spinal fluid. Sometimes the 
globulin was increased when no cells were found, while in other m 
stances there was only a slightly increased globulin content m the pres- 
ence of a high coll count The change m globulin content persisted 
longer than nnv of the other abnormalities noted m the spinal fluid 



m mnnv cases on increase in the globulin was present after all other 
pathologic findings had disappeared. 

Sugar Quantitative sugar estimations were corned out on 104 samples 
of spinal fluid. Twenty three per cent of these determinations were 
found to be elevated above 72 mg per cent which was considered to 
be the highest normal figure In no case was there an> decrease m the 
spinal fluid sugar There was no definite relationship between the 
changes in sugar content and the various other spinal fluid changes 

Chloride Content This was dekrmined m 100 cases. In onlv four 
instances was there anj reduction below 650 rag ]>or cvnt (as Cl) 
which was considered the lowest normal value The spinal fluid of the 
remaining ninety six cases showed a chloride content verv close to 
700 mg per cent 

Pressure Spinal flaid pressure readings were reported m most of 
the cases and showed wide variations. In general a moderate elevation 
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of pressure was found. However, because of the inaccuracies which are 
inevitable m the measurement of spinal pressure m children, due to 
their struggling, little significance can he attached to any detailed an- 
alysis of these findings In no case was the spinal fluid pressure high 
enough to be considered dangerous per se 

Wassermann Reaction The spinal fluid Wassermann reaction was 
earned out m twenty-five cases and was found to he negative in all of 
them 

Pellicle Formation A very slight pellicle was formed m nine spinal 
fluid samples after they were allowed to stand 

2 Unne — Seventeen patients showed a "trace” or "faint trace” 
of albumin m the urine Fourteen children who had been vomiting 
01 whose fluid intake had been insufficient were found to have ketonuna 
The urine of two children contained granulai casts on one or two oc- 
casions 

3 Seiology — The blood Wassermann reactions of twenty-four of our 
patients were recorded Twenty-three were negative, one was positive 
Two of the twenty-foui patients were attending our clinic for anti- 
syplulitic treatment The positive Wassermann found was in one of 
those two children 

4 Hematologic Findings — The hemoglobin and erythrocyte findings 
have already been discussed We obtained white blood cell counts m 
seventy-one cases and differential counts in set enty-mne These counts 
were all made on the day of admission and therefore m the acute stage 
of the disease 

Table Y summarizes these findings 


Table Y 

Total White Courts 


CASES 

THOUSANDS 

15 

Prom 5 to 7 

32 

Prom 7 to 10 

28 

From 10 to 15 

4 

Above 15 

Differential White Counts 

UNDER THREE YEARS OF AGE 

OVEB THREE YEARS OF AGE 

Normal (45 55%) IS 

Normal (65 65%) 20 

I Polynuclenrs Increased (>55%) 17 

I Polvnuclears Increased (> 65%) 11 

Decreased (< 45%) 5 

Decreased (< 55%) 8 

Normal (40 50%) 18 

Normal (35-45%) 17 

II Lymphocytes Increased (> 50%) 5 

II Lymphocytes Increased (> 45%) 7 

Decreased (<40%) 17 

Decreased (< 35%) 15 


MORTALITY 

Seven deaths occurred m our 100 cases A brief summary of these 
seven cases follows Three of these patients were under eighteen months 
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of age. Since there "were twelve patients m our entire scries under that 
age, the mortality rate in the patients of this age group was 25 por cent 
This high mortality during infancy is m keeping with that reported by 
other observers (352-353) 


Table VI 
Fatal Cases 



AGE 

sax 

RACE 

DATS (JT ILLNESS 

TYPE or CASE 

t) B. 

6 mo. 

F 

Black 

Died cm 9th day 
fonr days after 
admiral on. 

Snbeortlcnl first then en 
eephalltie symptoms 
developed 

A P 

0 mo 

M 

White 

Died on Cth day, 
day after a dm is 
lion. 

Subcortical nlao cneeph 
alitic symptom*. Ner 
er regained conscious 
ness. 

L R, 

15 mo. 

F 

White 

Died cm Cth day, 
day after 
admission. 

Subcortical — paralysis of 
pharyngeal and laryn 
geal muscles. 

E N 

80 mo. 

F 

Whito 

Died cm Cth day 
day of admis- 
sion. 

Subcortical — pnmlyiia of 
larynx and pharynx 
Encephalitic symptoms. 

M 8 

3 yr 

F 

White 

Died on 4th day, 
day of admin 
sion. 

Subcortical — paralysis of 
larynx and pharynx 
Died in respirator 

D G 

5 yr 

F 

Black 

Diod on 4th day, 
day of admie- 
aion. 

Encephalitic 

D 0 

11 yr 

M 

White 

Died on 8th day, 
two days after 
admission. 

Subcortical— paralysis of 
larynx nnd pharynx. 
Died in respirator 


CLINICAL PICTURE 

One gathers from the data presented how difficult it would be to 
reconstruct a typical case of poliomyelitis There was no one sign 
pathognomonic of this disease However, the occurrence of certain of 
the more classical symptoms m a patient would suggest such a ding 
nosia. No svmptom or sign noted in our senes was present in c\crj 
case About 10 per cent had no fetcr Seten of the eight} two pa 
tients whose spinal fluids were examined had normal cell counts and 
six of these showed no increase of the globulin content 

The more important symptoms to bo elicited ore moderate fc\cr ns 
socinted with upper respiratory tract infection, gastrointestinal tump 
toms muscular weakness, and a feeling of malaise The more common 
gastrointestinal symptoms to be expected arc anorexia, naufiea \omit 
mg and constipation ra other words, disturbances of the gastroin 
testmal tract which are usually found m most of the infections of 
childhood. The malaise raav be of a moderate degree or so profound 
as to lca-\e the patient in a state of complete exhaustion Profuse 
sweatmg is common m this latter Rtate This se\ere degree of intoxi 
cation was seen only in the earl} part of the disense In many m 
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stances, because of tlie maiked generalized muscular relaxation, it 
was impossible during this stage to determine tbe extent of paralysis 
With recovery from this acute exhaustion, it was often discovered 
that no true paralysis had existed Headache and backache are com- 
monly present The patient may be either drowsy or irritable At 
times the irritability is noticed only when the patient is disturbed 
Early in the disease hyperesthesia is a common complaint This may 
be generalized or limited to the spme but most commonly is in regions 
where paralysis is later to occur Muscular tenderness is sometimes 
brought out by passive motion when there is no complaint of pam In 
the nonparalytic eases hyperesthesia is of a more transient nature 

In the diagnosis of poliomyelitis there aie several points m the phys- 
ical examination that are of extieme importance Hyperesthesia, as de- 
scribed above, is frequent Alteration of the reflexes is found m the 
majonty of instances However, tins is not always associated with 
paialysis even though the reflex may be entirely absent Palsy is not 
likely to develop m the absence of reflex changes Stiff neck is an early 
and fiequent sign Associated with this m about half the cases one 
finds a head drop, which can he detected by elevating the patient's 
shoulders while he is flat on his back When head drop is present, the 
patient is unable to bnng his head up fiom the bed 01 does so veiy 
weakly This symptom we have found to be of considerable help m 
detecting some of the more obscure cases Stiffness of the back associ- 
ated with pam on flexion is also an eailj symptom in a large number of 
cases This can be demonstrated by having the patient sit on a bed with 
his feet extended and having him flex his trunk bringing his head to- 
ward his legs The average normal child can almost touch his legs with 
his head while m this position 

Muscular paialysis, wluch may be limited to a single muscle group or 
which may be so extensive as to involve the entire body, is the most 
classical sign Howeiei, it is to be lemembeicd that over half of the 
patients do not develop paralvsis In fact, all the neuiomuscular symp- 
toms may be absent In many of the cases the paraly sis comes on sud- 
denly and is complete In other cases it as progressive 01 er several days , 
in these latter cases there is usually a continued fexei As long as the 
fever continues, it is possible that the paralysis may spread The lo- 
calization of the paralysis differs m different epidemics The more 
usual localization is m the legs Cranial nerve palsy is sometimes found 
The more common of these are the oceulomotor, the facial, and the spinal 
accessory Other central nervous system symptoms are occasionally en- 
countered, such as convulsions, respiratory disturbances, and disturb- 
ances of swallowing 

The chief diagnostic laboratory aid is obtained from examination of 
the spinal fluid, which is eharactenzed by an increased globulin content 
and cell count Early in the disease the predominating cell may be a 
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polynuclear cell Soon however lymphocytes predominate The average 
count is between 76 and 200 However, there is considerable venation 
As mentioned above, a normal spinal fluid may be present In the 
majont} of instances the fluid is coloilcss and clear, but occasionally it 
is opalescent 

The whito blood cell count shows a slight incrcaso averaging around 
10 000, occasionally over 15 000 and often undci 7 000 The differential 
count shows the polvnuclcai cells slight!} increased. 

TREATMENT 

In addition to the symptomatic treatment administered to each of 
these cases e.g , hypertonic solutions intmvenoush to patients exhibit 
mg encephalitic svmptoms sedatives, etc., tho majority of the patients 
received a blood transfusion and serum on admission The serum, oh 
tamed from the Philadelphia Department of Public Health, was either 
contact or convalescent It was not tested for its antiviral potency 
Blood was obtained from parents Serum was always given lntrnmus- 
cularh except m two instances when it was injected mtrnvuiouslv Tho 
number of patients receiving sorum thernpj is given in Table VIT Wi 


Table VII 


TUmATlTENT 

NO KECmvINU TUCTAPT 

Trungfutlon. (taeflrect) 

40 

Non parol Tied 

Poralyxed 

20 

20 

Be rum 

78 

Nonparaljxed 

SO 

Parol jnted 

34 

Average dose of eonvalorvont scrum 
Average do*e of contact pertrm 

30 3 <cr 

30 C e-e 


Some of til cm patients also received a blood transfusion. 


aro unable to evaluate tho worth of this form of tin. rap} since no tf 
fort was made to control its administration blood and sorum being 
given to paraljred and nonpnrnlvscd patients alike However m eleven 
cases (Table VllI) convalescent and contact senmi plus the admimstra 
tion of on intravenous blood transfusion m the prcparnlvtic stage of the 
disease did not prevent the development of paralysis. Two of these 
patients showed mild weakness before serum was given bnt developed 
further paralysis after treatment Tho fact that five of these patients 
had treatment for at least four da vs before the paralysis developed 
again raises the question whether tho use of convalescent scrum after 
or verv shortlv before the onset of the disease is of am benefit Of 
course these particular serums mav liavo had onlj little antiviral po- 
tency The orthopedic aspect of the treatment will not be discussed 
in this paper 
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Table VIH 

Occurrence or Paralysis Following Serum Therapy in the Prepara ly no Stage 

of Disease 



OO OP CON 
VALE 8 CENT 
serum: 

C O OF CON 

TACT SERUM 

BLOOD TRANS 

PARALYSIS 

DAYS AFTER 

ADMINIBTRA 

TION 

DEVELOPED 

DAYS AFTER 

ONSET OF DIS 

EASE 

B H 

25 

50 

Blood trims 

2 

3 

It M 

25 

40 

Blood trans 

5 

S 

P B 

10 

45 

Blood trans 

5 

e 

W G 

40 

10 

Blood trans 

5 

7 

J S 

50 



Blood trans 

5 

8 

B C 

20 

40 

Blood trans 

2 

7 

J A 

45 

20 

Blood trans 

3 

C 

W B 

25 

30 

Blood trans 

1 

4 

W B 


50 

Blood trans 

2 

3 

M G 

20 

40 

Blood tranB 

1 

4 

M C 

50 

40 

Blood trans 

4 

8 


The prophylactic use of serum m the tieatment of poliomyelitis is 
discussed m another papei published from tins clinic 

SUMMARY 

1 An analysis is presented of the data taken from the records of 100 
cases of acute poliomyelitis 

2 The maximum numbei of patients were hospitalized during the 
last week of August and the first week of September, 1932 With the 
ages of the patients vnrjing from one to twelve years, 51 per cent of 
the patients were between one and one-half and five years of age Males 
piedommated ovei females m the latio of 1 22 to 1 Color did not 
seem to confei an> immunity The majority of the patients m this 
series weie well-nounshed, well-developed children with normal hemo- 
globin concentiation The blood types of the patients had no influence 
on the incidence Poui patients who had leceived mtiamuscular whole 
blood as an attempted pi ophy lactic measuic did not develop paralysis 
but did develop the disease 

3 A discussion of the classification of the types of cases is pie- 

sentecL c 

4 Symptoms 

A Fever Most patients exhibited fever on admission, ranging be- 
tween 100° and 102° F The dromedary type of temperature curve 
was not encountered. 

B Gastrointestinal Constipation, nausea, vomiting, and anorexia 
weie fiequent symptoms Abdominal pain was not uncommon Di- 
arrhea of a mild type occurred occasionally 

C Cardiorespiratory An initial upper respiratory infection oc- 
curred m a high percentage of cases Respiratory phenomena incident 
to paralysis are discussed Cardiovascular abnormalities were present 
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Table VIII 

OCOOBBENCE OP PaBALYSIS FOLLOWING SERUM THERAPY IN THE PrEPARA LY 110 STAQE 

op Disease 



O C OF CON 

VALESCENT ; 
SERUM 

OO OF CON 

TACT SERUM 

BLOOD TRANS 

PARALYSIS 

DAYS AFTER 

ADM1NISTBA 

TION 

DEVELOPED 

DAYS AFTER 
ONSET OF DIS 

EASE 

B H 

25 

50 

Blood trims 

2 

3 

B M. 

25 

40 

Blood trims 

5 

8 

P B 

10 

45 

Blood trans 

5 

6 

W G 

40 

10 

Blood trans 

5 

7 

J S 

50 

__ 

Blood trans 

5 

8 

B C 

20 

40 

Blood trans 

2 

7 

J A 

45 

20 

Blood trans 

3 

6 

W B 

25 

30 

Blood trans 

1 

4 

W B 



50 

Blood trans 

2 

3 

M G 

20 

40 

Blood trans 

1 

4 

M C 

50 

40 

Blood trans. 

4 

8 


The prophylactic use of seium m the tieatment of poliomyelitis is 
discussed m another papei published fiom this clime 

SUMMARY 

1 An analysis is presented of the data taken from the records of 100 
cases of acute poliomyelitis 

2 The maximum numbei of patients weie hospitalized duiing the 
last week of August and the first week of September, 1932 With the 
ages of the patients varying from one to twelve yeais, 51 per cent of 
the patients weie between one and one-half and five years of age Males 
predommated ovei females m the ratio of 1 22 to 1 Color did not 
seem to confei any immunity The majonty of the patients m this 
senes were well-nounshed, well-developed childien with normal hemo- 
globin concentiation The blood types of the patients had no influence 
on the incidence Foui patients who had leccived lntramusculai whole 
blood as an attempted pi ophy lactic measuie did not develop paralysis 
but did develop the disease 

3 A discussion of the classification of the types of cases is pre- 
sented. j 

4 Symptoms 

A Fever Most patients exhibited fever on admission, ranging be 
tween 100° and 102° F The dromedary type of temperature curve 
was not encounteied. 

B Gastrointestinal Constipation, nausea, vomiting, and anorexia 
were frequent symptoms Abdominal pain was not uncommon Di- 
arrhea of a mild type occurred occasionally 

C Cai diorespiratory An initial uppei respiratory infection oc- 
curred m a high percentage of cases Respiratory phenomena incident 
to paralysis are discussed. Cardiovascular abnormalities were present 











CLINICAL EXPERIENCE AVITH CRYSTALLINE VITAMIN D 
THE INFLUENCE OF THE MENSTRUUM ON THE 
EFFECTTVENESS OF THE ANTIRACHITIC FACTOR 


J M Lewis, M D 
New York, N Y 

I N 1931, Askew and kis colleagues 1 in England and AVindaus and his 
coworkers 2 in Geimany, employing different chemical methods, 
finally isolated from lriadiated eigosterol a puie crystalline substance 
which has marked antirachitic activity AVmdaus named this crystal- 
line product “vitamin D„, ” and the English investigators called it 
“calcifeiol ” It has been fairly well established that vitamin D 2 and 
calciferol are identical substances, and we shall refer to them m this 
paper as “ciystalline vitamin D ” AVindaus and Leuttnnghaus 3 have 
isolated a nuinbei of other substances which occur during the course 
of irradiation of ergosterol, and it is interesting to note that none 
of them has any antnachitic activity They are all isomers of ergos- 
terol and have been designated as “ lumisterol, ’ ' “ tacliysterol, ” 
“suprasterol 1 and 2,” and “substance 248” (toxisterol) 

One milligram of crystalline vitamin D has a potency of 40,000 in- 
ternational units (approximately 14,815 Steenbock units) Crystal- 
line vitamin D, being an isomer of ergosterol, has the chemical formula 
of C =b H„ 0 It is dextrorotatory and has a melting point of 114° to 
115° C and an intense absorption band at 265 mu The pure vitamin 
is extraordinarily stable, bemg resistant to oxidation and skotving no 
loss of potency after stoiage for five months at 20° and at 37° C or 
after heating for nine hours at 115° C 

Crystalhne vitamin D as well as tachysteiol and substance 248 are 
toxic to rats and mice when given m large amounts The margin of 
safety, however, is great, masmuch as toxic effects occur only after 
the administration of 3,000 times the therapeutic dose of crystalline 
vitamin D 

Clinical tests of the antirachitic \alue of crystalline vitamin D have 
been carried out abroad by Spence 4 and by Gorter 5 Spence observed 
the effect of the daily administration of 1 c c , 2 c c and 3 c c of an 
oily solution of crystalline vitamin D on the course of the disease 
in twelve patients with active rickets, ranging in age from one 
to eighteen years One cubic centimeter of this preparation con- 
tamed 3,000 international units (1,111 Steenbock units) In all 

From the Department ot Pediatrics I\ew York University 

This work was planned with Dr A. F Hess but was carried out and written after 
his death 
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New York, N Y 

I N 1931, Askew and Ins colleagues 1 m England and Windaus and his 
cowoikers 3 m Germany, employing different chemical methods, 
finally isolated from irradiated eigosteiol a pure crystalline substance 
which has marked antirachitic activity Windaus named this crystal- 
line product “vitamin D 2 , ” and the English investigators called it 
“calcifeiol ” It has been fairly well established that -vitamin D 2 am 1 
calciferol aie identical substances, and we shall refei to them in tbi 
papei as “ciystalline vitamin D ’’ Windaus and Leuttrmghaus 3 ha\ 
isolated a nurnbei of other substances which occui during the corn 
of nradiation of eigosteiol, and it is inteiestmg to note that m 
of them has any antirachitic activity They aie all isomeis of en 
teiol and have been designated as “lumisterol,” “tachystei' 
“suprasterol 1 and 2,” and “substance 248” (toxisteiol) 

One milligram of crystalline vitamin D has a potency of 40,00 f 
ternational units (approximately 14,815 Steenbock units) Civ 
line vitamin D, being an isomer of eigosterol, has the chemical foi 
of C 28 H m O It is dextrorotatoiy and has a melting point of 11 
115° C and an intense absorption band at 265 mu The puie vil 
is extraordinarily stable, being resistant to oxidation and shown) 
loss of potency after storage for five months at 20° and at 37° < 
after heating for nine hours at 115° C 

Crystalline vitamm D as well as tachystei ol and substance 248 
toxic to rats and mice when given in large amounts The margin 
safety, however, is great, inasmuch as toxic effects occur only afL 
the administration of 3,000 times the therapeutic dose of crystalline 
vitamin D 

Clinical tests of the antirachitic value of crystalline vitamin D have 
been earned out abroad by Spence 4 and by Gorter 5 Spence observed 
the effect of the daily administration of 1 c c , 2 c c and 3 c c of an 
oily solution of crystalline vitamm D on the course of the disease 
in twelve patients with active rickets, ranging m age from one 
to eighteen years One cubic centimetei of this pieparation con- 
tained 3,000 international units (1,111 Steenbock units) In all 

From the Department of Pediatrics New York University 

This work was planned with Dr A. P Hess but was carried out and written after 
his death. 
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week It should be added that only those babies whose mothers were 
cooperative and could be relied upon to follow instructions were in- 
cluded in the study 

After the infants had received crystalline vitamin D in milk or m 
oil for four weeks, roentgenograms were again taken of their wrists 
m ordei to determine the degree of healing which had taken place 
during this penod As emphasized m previous publications, the em- 
ployment of the four-week test period is a good method of evaluating 
the relative potencies of antnachitie agents In ordei to determine 
the progress of healing, however, loentgenograms were taken, when 
possible, after the infants had received eiystallme vitamin D for six, 
eight, and ten weeks 

If milk were found to play a role m "bringing about better utiliza- 
tion of the antirachitic factor, it would be of intei est to know the 
minimum curative dose of crystalline vitamin D mcorporated m 
milk Thus v e might learn whether milk to which the antirachitic 
factor has been directly added resembles, from the point of view of 
the number of units required to cure rickets, irradiated milk or milk 
from cows fed n radiated yeast Accordingly, eight rachitic infants 
were given daily 45 units of crystalline vitamin D incorporated m 24 
ounces of milk, a potency which is known to be adequate foi irradiated 
milk but inadequate for “yeast” milk 

The scope of the investigation was further enlarged to determine 
the effect on the course of active rickets of a larger amount of crystal- 
line vitamin D dissolved in oil Ten rachitic infants were therefore 
given daily 6 drops of an oily preparation of crystalline vitamin D 
totaling 900 Steenbock units 

This study therefore comprised tlurty-six rachitic infants divided 
into four groups (1) nine infants receiving daily 90 units of crystal- 
line vitamin D dissolved m oil, (2) nine infants receiving 90 units 
incorporated m milk, (3) eight infants receiving 45 units of crystal- 
line vitamin D incorporated m milk, and (4) ten infants receiving 
900 units of crystalline vitamin D dissolved m oil 

The incorporation of crystalline vitamin D in milk was accomplished 
either by (1) the “vipro” process, as advocated by Laquer, 7 consist- 
ing of the addition of an oily preparation of vitamin D to dry skimmed 
milk which is then mixed with fluid milk, or (2) by dissolving crystal- 
line vitamin D m propylene glycol* and adding this solution directly 
to milk By means of these methods, crystalline vitamin D is um- 

•Hunt (J Indus & Engin. Chera 24 301 1932) has shown propylene glycol to 

he relatively nontoxic and states that it maj ha\e a true food value in the sense that 
ethyl alcohol does without the drug action of the latter Young rats grew at the 
normal rate and reached maturity hen the only liquid the} received was a 5 per cent 
solution of proplene gljcol It was also well tolerated by animals whose livers and 
kidneys had been injured bj \arlous poisons 

Propylene glycol is miscible with milk and water in all proportions and forms stable 
solutions of crjstalline vitamin D The taste and odor of milk are not altered by 
the addition of therapeutic amounts of crystalline vitamin D propylene glycol solu- 
tion. 
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week It should be added that only those babies whose mothers were 
coopeiative and could be lelied upon to follow instructions weie in- 
cluded m the study 

After the infants had received crystalline vitamin D in milk or in 
oil for four weeks, roentgenograms were again taken of their wrists 
m ordei to determine the degree of healing which had taken place 
durmg this penod As emphasized m pievious publications, the em- 
ployment of the four-week test penod is a good method of evaluating 
the relative potencies of antnaehitic agents In order to determine 
the progiess of healmg, howevei, loentgenograms weie taken, when 
possible, aftei the infants had received crystalline vitamin D for six, 
eight, and ten weeks 

If milk were found to play a role in bunging about better utiliza- 
tion of the antirachitic factor, it would be of interest to know the 
minimum curative dose of crystalline vitamin D incorporated m 
milk Thus we might learn whethei milk to which the antirachitic 
factor has been directly added resembles, from the point of view of 
the numbei of units required to cure lickets, irradiated milk or milk 
fiom cows fed n radiated yeast Accordingly, eight lachitic infants 
were given daily 45 units of crystalline vitamm D incorporated in 24 
ounces of milk, a potency which is known to be adequate foi irradiated 
milk but inadequate for “yeast” milk 

The scope of the investigation was further enlarged to determine 
the effect on the course of active rickets of a larger amount of crystal- 
line vitamm D dissolved in oil Ten rachitic infants weie therefore 
given daily 6 drops of an oily preparation of crystalline vitamm D 
totalmg 900 Steenbock units 

This study therefore comprised thirty-six rachitic infants divided 
mto four gioups (1) nine infants receiving daily 90 units of crystal- 
line vitamm D dissolved m oil, (2) nine infants receiving 90 units 
mcorpoiated in milk, (3) eight infants receiving 45 units of crystal- 
line vitamm D mcoiporated m milk, and (4) ten infants receiving 
900 units of crystalline vitamm D dissolved in oil 

The incorporation of crystalline vitamm D m milk was accomplished 
eithei by (1) the “vipro” process, as advocated by Laquer, 7 consist- 
ing of the addition of an oily preparation of vitamm D to dry skimmed 
milk which is then mixed with fluid milk, or (2) by dissolving crystal- 
line vitamm D m propylene glycol* and adding this solution dnectly 
to milk By means of these methods, crystalline vitamm D is uni- 

•Hunt (J Indus X Engin Chem 34 361 1932) has shown propylene glycol to 

be relatively nontoxic and states that It may have a true food value In the sense that 
ethyl alcohol does without the drug action of the latter Young rats grew at the 
normal rate and reached maturity when the only liquid they received was a 5 per cent 
solution of proplene glycol It was also weU tolerated by animals whose livers and 
kidneys had been Injured by various poisons 

Propylene glycol Is miscible with milk and water In aU proportions and forms stable 
solutions of crystalline vitamin D The taste and odor of milk are not altered by 
the addiUon of therapeutic amounts of crystalline vitamin D propylene glycol solu- 
Uon. 
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fonnly distributed throughout the milk, a faot winch has been demon 
atrated by biologic assays of various levels of milka so treated The 
yipro method was used for the preparation of milk of weaker potency 
namely 45 units in 24 ounces of milk, and the propylene glycol solu 
tion for the incorporation of 90 units of crystalline vitamin I) in 24 
ounces of milk The practical advantage of a propylene glycol aolu 
tion of crystalline vitamin D is that it mixes freely with the milk 
whereas drops of an oily solution cannot be distributed uniformly 
through milk unless the vipro process is employed. 

The preparations of crystalline vitamin D were kindly sent to us by 
Dr Charles W Hooper The incorporation of crystalline vitamin D 
was earned out doily shortly before delivery of the milk Biologic 
assays of the milk and of the oily preparations of crystalline vitamin 
D used in this investigation were made three times during the course 
of the investigation, and the results showed that the requisite number 
of units were contained therein 

RESULTS 

The results of this study may be gleaned from Table I In survey 
ing the data, it will be noted that at the end of four weeks all of the 
nine rachitic infants receiving daily 90 units of crystalline vitamin 
D in milk showed definite healing, whereas only three of nme rachitic 
infants receiving 90 units of crystalline vitamin D in com oil showed 
healing It should be added that the gams in weight in both groups 
were approximately the same 

At the end of six weeks healing progressed m those infants receiving 
the antirachitic vitamin m milk, and in one instance the lower ends 
of the radius and ulna were normal We were able to obtain roent 
genograms of six infanta who had received crystalline vitamin D in 
mflk for eight weeks, and in four of them the bones u ero normal, and 
in the other two infants rickets was either healed or almost healed 
(Pigs 1, 2 3, 4) In contrast to these favorable results with crystal 
line vitamin D in milk, three of the eight infanta receiving daily 90 
units of crystalline vitamin D in oil for six weeks showed no healing 
and at the end of eight weeks the rachitic process became worse in 
two instances (Pigs. 5, 6, 7) 

One rachitic infant (B E ) is of especial interest and significance 
This baby had received 90 units of crystalline vitamin D in oil for 
four weeks, and roentgenographic examination at the end of this 
period showed that the rachitic process ad\anced This infant was 
then given the same number of units of crystalline wtanim D m milk 
and, as will bo noted in Pig 8, definite healing resulted in four weeks 
and calcification in the rachitic zone was increased two weeks later 

It is obvious that 90 units of crystalline Mtamm D in the form of 
propylene glycol solution incorporated m milk was much more ef 



Table I 

Comparison op Healing, Among 36 Rachitic Infants, Brought About by Crystalline Vitamin D Incorporated in 

Milk or in Corn On, 


THE JOURNAL OP PEDIATRICS 


366 


COMMENT 

Porto Rican 

Porto Rican 

Negro 

Italian 

Porto Rican 
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Negro — 1/25 calcium, 9 8 mg , phos 
phorus, 3 mg 2/23 calcium, 
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feetive than the same number of units m oil These results clearly 
indicate that the medium of milk allows for better utilization of the 



an irae ltic vitamin than does the medium of com oil, and thus offer 
an. exp anation for the greater effectiveness, from the standpoint of 
rat units, of antirachitic milks as a group as compared with viosterol 
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Of the eight mfantB "who received daily 45 units of crystalline 
vitamin D m 24 ounces of milk, six showed definite healing at the end 
of four weeks At six weeks healing progressed in these bix infants, 
and after eight weeks roentgenographic examination revealed further 


healing, in two instances the rachitic disorder was almost healed Two 
infants, however faded to show healing at the end of four and six 
weeks aDd in one infant followed for eight weeks the nckots became 
worse One baby (F S ) who showed no healing after ha\mg rc 
ceived 45 urutB in milk for six weeks, was given 90 units m milk for 
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four weeks, and at the end of this period definite healing was noted 
on the roentgenogram 

It is evident that the results with 45 units of crystalline vitamin D 
m milk were superior to those obtamed with 90 units of crystalline 



vitamin D m oil However, in view of the fact that healing was not 
brought about m two of eight infants, this unitage m milk must be 
considered inadequate for curative purposes 

Prom these experiences it would seem that milk which had been 
fortified with crystalline vitamin D resembled more closely milk pro- 
duced from cows fed irradiated yeast rather than irradiated milk, m 
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aarauch as 45 units of crystalline vitamin D failed to cure all of the 
eight rachitic infants, whereas 90 units pro\ ed adequate 
At first glance, it would seem that the increased effect rvencss of 
crystalline vitamin D when incorporated in milk as compared with 
its administration in oil might be due to better absorption of vitamin 
D in the intestinal tract when the antirachitic factor is administered 
m milk Howe\er, biologie assays of the feces of two infants who had 
been receiving 90 units of crystalline Mtnmin D in milk and of the 



feces of two infants who had been receiving 90 units of crystalline 
vitamin D in oil for the same period showed approximately tbo some 
amount of vitamin D Samples of blood ntre also taken from these 
infante for assav of utamm D m order to determine whether there was 
an increase of the antirachitic factor m the blood of those receiving 
crystalline wtamm D m imlk The results of tins experiment revealed 
that there was no difference m the vitnmm D content of the blood in 
both groups of infants The superior utilization of crystalline vitamin 
D when administered in the menstruum of milk does not seem, there- 
fore, to be due to better absorption of the antirachitic factor in the 
intestinal tract but o final decision concerning the role of absorption 
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Table I 

Complement in the Cerebrospinal Fluid 


DILUTION OF OEREBROSPIN AT FLUID 


CASE 

diagnosis i 

0 

1 2 

1 4 

1 8 

1 16 

1 32 

I 1 64 

1 

Meningococcus meningitis 

0 

0 

0 

0 

0 

0 

0 

2 

Meningococcus meningitis 

0 

0 

0 

0 

n 

0 

0 

3 

Meningococcus meningitis 

+ 

0 

0 

0 

0 

0 

0 

4 

Meningococcus meningitis 

+ 4 + + 

■M- + -V 

44 

0 

0 

0 

0 

5 

Meningococcus meningitis 

+ 444 

4 + 

1) 

0 

0 

0 

0 

6 

Meningococcus meningitis 

0 

0 

n 

0 

0 

0 

0 

7 

Meningococcus meningitis 

0 

0 

n 

0 

0 

0 

0 

8 

MenmgococcuB meningitis 

+ + + + 

4 1 

0 

0 

0 

0 

0 

9 

Meningococcus meningitis 

0 

0 

0 

0 

0 

0 

0 

10 

Meningococcus meningitis 

0 

0 

0 

n 

0 

o 

0 

11 

Meningococcus meningitis 

0 

0 

fl 

0 

0 

0 

0 

12 

Meningococcus meningitis 

+ + + + 1 

444 

+ + + + 

44 

+ 

0 

0 

13 

Meningococcus meningitis 

0 

0 

0 

0 

0 

0 

0 

14 

Aseptic meningitis 

+ + + + 

444 

+ 

0 

0 

u 

0 

15 

Aseptic meningitis 

0 

0 

0 

0 

0 

0 

0 

16 

Aseptic meningitis 

+ + + + 

+ + + 

n 

0 

0 

0 

0 

17 

Pneumococcus meningitis 

0 

0 

n 

0 

(1 

0 

0 

18 

Pneumococcus meningitis 

0 

0 

0 

o 

0 

0 

0 

19 

Pneumococcus meningitis 

+ 444 

44 1' 

+ 4- 

0 

0 

0 

0 

20 

Pneumococcus meningitis 

0 

0 

0 

0 

0 

0 

0 

21 

Tuberculous meningitis 

44 4 4 

4-“- + + 

44 

0 

0 1 

0 

0 

22 

| Tuberculous meningitis 

+ + + + 

+ + 

0 

0 

o 

0 

0 

23 

Tuberculous meningitis 


+ 

0 

0 

0 

0 

0 

24 

; 

Hemolytic streptococcus 
meningitis 

444 + 

4444 

4444 

444 + 

444 + 

444 + 

444 + 

25 

Hemolytic streptococcus 
meningitis 

+ + 

0 

0 

° 

0 

0 

0 

26 

Hemolytic streptococcus 
memngitiB 

4 + + + 

4 4 44 

+ 4 

4 

1 

0 

j 

0 

0 

27 

Hemolytic streptococcus 
meningitis 

4444 

44 ! 

0 

0 

0 

0 

0 

28 

Hemolytic streptococcus 
meningitis 

4 + 44 

+ + 

0 

0 

0 

0 

0 

29 

Hemolytic streptococcus 
meningitis 

+ 44 + 

4 4 44; 

44 

0 

0 

0 

0 

30 

Pobomyelitis 

0 

0 

0 

0 

0 

0 

0 

31 

Poliomyebtis 

0 

0 

0 

0 

0 

0 

0 

32 

Bulbar pobomyelitis 

44 

0 

0 

0 

0 

0 

0 

33 

Poliomyebtis 

0 

0 

0 

0 

0 

0 

0 

34 

Bulbar poliomyelitis 

0 

0 

0 

0 

0 

0 

0 

35 

Influenzal meningitis 

0 

0 

0 

0 

0 

0 1 

0 

36 

Tnfluenzal meningitis 

0 

0 

0 

0 

0 

0 

0 

37 

Influenzal meningitis 

444 

4 

0 

0 

0 

0 

0 

38 

Influenzal meningitis 

0 

0 

0 

0 

0 

0 

0 

39 

Influenzal meningitis 

0 

0 

0 

0 

0 

0 

0 

40 

Influenzal meningitis 

0 

0 

0 

0 

0 

0 

0 

41 

Influenzal meningitis 

0 

0 

0 

0 

0 

0 

0 

42 

Influenzal meningitis 

4444 

+ + 

4 

0 

0 

0 

0 

43 

Influenzal meningitis 

0 

0 

n 

0 

0 

0 

n 

44 

Influenzal meningitis 

0 

0 

0 

0 

0 

0 

0 

45 

Influenzal meningitis 

0 

0 

0 

n 

0 

0 

0 

46 

Influenzal meningitis 

4444 

4444 

4* + 

0 

0 

0 

0 

47 

Influenzal meningitis 

0 

0 

0 

0 

0 

0 

0 

48 

Influenzal meningitis 

0 

0 

0 

0 

0 

0 

n 

49 

Influenzal meningitis 

+ + + 

0 

0 

0 

0 

0 

n 

50 

Influenzal meningitis 

0 

0 

0 

0 

0 

o ! 

0 

51 

Influenzal meningitis 

0 

0 

0 

0 

n 

0 

n 

52 

Influenzal meningitis 

4444 

4444 

1 4 + 

4 

0 

o 

0 
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Table I — Cost’d 


CASE 

DUONOSIS 

BILUTIO'ff OP 

QEBIBROSPrN \L TLUID 

0 

1 2 

1 4 1 

1 8 

1 1 1.6 I 

I 32 

1 1 64 

53 

Inflaenzal meningitis 

0 

0 1 

0 1 

0 

o 1 

0 

0 

54 

Influenzal meningitis 

0 

0 

0 

0 

n 

0 

0 

>r 

Influenzal meningitis 

0 

0 

II 

0 

0 

0 

0 

»n 

Influenzal meningitis 

0 

n 

n 

0 

n 

0 

n 


Influenzal meningitis 

0 

0 

0 

0 

n 

1 0 

0 

58 

Influenzal meningitis 

n 

n 

n 

n 

a 


0 

50 

Influenzal meningitis 

0 

0 

0 

n 

n 

0 . 

i n 

flfl 

Influenzal meningitis 

0 

0 

0 

0 ! 

n , 

0 

1 0 

m ! 

Influenzal meningitis 

0 

0 

0 

n 

n i 

0 1 

0 

52 

Influenzal meningitis 

0 

0 

n 

0 

o j 

0 1 

1 0 

63 

Influenzal meningitis 

0 

0 

0 

0 

n 

0 1 

0 

64 

Influenzal meningitis 

0 

0 

0 

0 

0 

0 j 

0 

6j i 

Influenzal meningitis 

0 

0 

n 

0 

0 

0 

0 

66 

Influenznl meningitis 

0 

0 

n 

0 

0 1 

o 1 

1 0 

67 

Influenzal meningitis 

0 

0 

0 

° 

n 

n 

i 0 

68 

Infloenznl meningitis 

0 

0 

n 

0 

0 ; 

0 

0 

GO 

Influenznl meningitis 

0 

0 

n 

o 

0 1 

0 

I 0 

70 

Influenznl meningitis 

0 

0 I 

0 

0 

0 

0 I 

0 

71 

Influenzal meningitis 

0 

o 

0 

o 1 

0 1 

o 1 

0 


++++ Indicates complete hemolyzU. 

+++imllcntea *o\cnt> flvo per cent of cell* hemolysed 
++ Indicates fifty per cent of cells hemolyxed. 

+ Indicates twentj fl\8 per cent of cells hcmolyxed 
0 Indicates no hcmolysl*. 

dilutions in these tubes were 1 2, 1 4 18 1 1C 1 32 nnd 1 64 Then 
0 26 c c. of ft 5 per cent sas]>cu8ion of sensitised sheep colls wns added 
to each tube The tulics were slinhen nnd lncnlmtcd for one hour in the 
water bath at 37 5° C Following incubation thev were allowed to stand 
at room temperature an additional two hours to permit the unhcmolyzed 
cells to bo deposited to the bottom of tho tubes Readings of hcraohsis 
wero then made four plus indicating complete liemolvBis two-plus in 
dieating about 60 ]>cr cent licmolvsig, etc 
One unit of complement would hcmohze 0 2o cc of sensitized cells* 
in these tests, according to the Hinton 11 technic for the "\\ nssermann 
reaction Tho results of these observations arc recorded in Tnblo I 
An analysis of these observations concerning the presence of hemo 
lytic complement m the cerebrospinal fluid indicates that there is con 
sidemblo "variation in its presence In most acute inflammatorv condi 
tions of the central nervous svstem it mav l>o present in tlie cerebro- 
spinal fluid in some cases It is impossible to stato just what factors 
are responsible for its nppen ranee in some cases nnd not m others, even 
though the same ctiologic agent mnv lie operative The degree of eellu 
lnr response in the cerebrospinal fluid seems to bear no relationship to 
the presence of complement In this senes of cases complement wns 
present more frequenth in tuberculous mcmngitLs than in the various 
tvpos of purulent meningitis The cellular rcsjKmsc is of course much 

\ll «u»pm idon of sonvUzM crll used in this study ^sre very kin 1l> pro\ rtcil hy 
Dr W llllsm V Hinton s laboratory Tb« writer wishes to express hi appreciation for 
till service 




378 


THE JOURNAL OF PEDIATRICS 


less in tubeiculous meningitis Of great interest to us, at least, is the 
fact that complement was present much less frequently (in only five 
of thiity-six eases) m meningitis due to B 'influenzae It is probable 
that those factors vlnch may considerably alter the permeability of the 
meningovascular hairier arc responsible for the presence or absence of 
complement m the cerebrospinal fluid 

The hemolysis of sensitized cells which oecuired m the ceiebrospmal 
fluid of patients with hemolytic stieptococcus meningitis is not neces- 
sarily due to complement It is piobably due, m most part, to strepto- 
coccus hemolysin m such spinal fluids 

DISCUSSION 

The ultimate therapeutic value of complement m the tieatment of 
meningitis still is an unsettled pioblem Likewise, the exact mecha- 
nism whcieby complement is operative m the serum destruction of those 
oigamsms causing meningitis is not entnely clear m all its details It 
would seem most profitable to discuss these questions separately for 
meningococcus and B influenzae meningitis 

Meningococcus Meningitis 

With regard to the biologic destruction of meningococci two immune 
mechanisms may opeiate first, there may be simply a complemental 
bacteriolysis of the organisms, second, there may be a phagocytic in- 
gestion and destruction of sensitized organisms with or without the 
activity of complement It is quite probable that this lattei mecha- 
nism is the more important 

Davis 1 showed that normal human serum was distinctly bactericidal 
for the meningococcus This pioperty was diminished but not entirely 
destroyed by heating the serum to G 0 ° C for thirty minutes Further- 
more, memngococci were taken up by human leucocytes m the presence 
of human serum 

M’Kenzie and Martin 2 studied the bactericidal effect of human serums 
on meningococci They found that the serum of normal individuals, 
patients with acute and chronic meningitis, and patients who had re- 
covered had some bactericidal effect It was much greater m patients 
who had recovered The bacteriolytic action depended on a thermo 
stable immune body which required the presence of thermolabile com- 
plement to complete the piocess These authors made no observations 
on phagocytosis 

Ifolmer, Toyama, and Matsunami 5 studied the opsonic activity of 
antimemngococcus serum m combination with normal serum Normal 
serum 01 complement increased the opsonic activity of commeicial anti- 
memugocoecus serum For this reason these authors recommended the 
addition of 1 c c of fresh sterile human 01 guinea pig serum to each 
9 c c of antimemngococcus serum 
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In a subsequent paper Matsunami and Kolmer 13 found the bactericidal 
activity of horse antimcnmgococcas scrum and normal human serum 
to be largely independent of complement al bacteriolysis They found 
however, that the addition of normal serum definitely increased opsonic 
actmtv and again suggest ed its therapeutic use E\nns 13 was unable 
to confirm the findings of Kolraer and his associates She was unable 
to observe any reactivating effect when complement nos added to com 
mcrcial scrum. 

It is thus seen that the experimental evidence ls incomplete regard 
mg the role played b\ complement m the destruction of meningococci 
Furthermore, practical therapeutic experience shows that manv cases 
recover without the addition of complement to the antiserum Indeed 
on the basis of the observations rccordod m this paper, the majority of 
patients do not have complement in their cerebrospinal fluid \ct the 
mortality has been reduced a great deal by serum therapy We ha\e 
had several patients who have made prompt rccovenes in whom at no 
time during tho course of the disease were wc able to demonstrate com 
plemont in the cerebrospinal fluid 

On tho other hand, an occasional patient, such os that of Bunim and 
Wies • may be distinctly benefited by tho addition of complement to the 
immune serum The evidence is certainly insufficient lion ever to rcc 
ommend this as a routine procedure in tho treatment of meningococcus 
meningitis. Ne\crtholess if a patient fails to respond to a good specific 
scrum and complement is absent from Ins cerebrospinal fluid it would 
appear to bo worth wlule to supply it 

In this connection it should bo remembered that tho blood of most 
normal adult individuals frequently has a considerable memngococcidal 
power Tins bos been shown by if Xcnzie and Martin 3 Matsunami and 
Xolmcr , 14 Matsunami 18 and Heist S Sohs-Cohcn and M Solis-Gohcn 11 
Tims, human scrum injected os complement may, m itself contain spe 
cific immune bodies for the meningococcus 

If complement is used in treatment, tho amount used probably should 
be much greater than that recommended b\ Kolmer and his associates 
There are two reasons for this view in the first place a small amount 
of complement would be tremeudoush diluted In the relatively large 
\ olume of cerebrospinal fluid into which it is injected second the 
Ncissor 'Wcclisbcrg 17 inhibiting phenomenon* undoubtedh would play 
a rClc Thjfflta 11 in his study of this phenomenon suggested that large 
amounts of complement mat be netiessarv to otereome this inhibition 
In conclusion it would seem that the mechanism imohed in the scrum 

It wu obwrvcd by the*e authors that •when antiserum and complement were 
m be oil In a bacteriolytic ajetem. there wni no kl llnjr of orjnnlrm* In the ^Tenter 
concentration* of ontlxerum. KTUInr occurred only when the concentration of anti 
body wo* reduced markedly In relation to the amount of comp on tent u ed. The* 
observation* which constitute thla phenomenon have been abundantly repeated and 
confirmed. 
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destruction of meningococci should be restudied, paiticulaily m respect 
to the newer knowledge of the antigenic stiucture 10 20 21 > 22 23> 24 25 of 
the meningococcus 


B Influenzae Meningitis 

The seium destruction of influenza bacilh has been studied particu- 
larly by AVaid and AVnght 0 20 These authois liaye presented consider- 
able experimental ewdence that in the test tube the important killing 
mechanism is a complemental bactenolysis, phagocytosis playing a very 
mmoi iole In test tube baetencidal evpei lments the followung results 
weie obserred 

A Inaetiiated immune serum plus organisms lesulted m piacticallv 
no bactericidal action 

B Inactn ated immune seram plus organisms plus fiesh noimal serum 
resulted in good baetencidal action 

C Inactivated immune serum plus oigamsms plus washed defibi mated 
blood cells lesulted m veiy little baetencidal action 

In these experiments the Neisscr-Weclisberg 1 " phenomenon was ob- 
served dependmg on the coneentiation of immune serum m relation 
to the amount of complement 

These authors have also shown that m addition to complement the 
thermostable immune body must be capable of precipitating the specific 
soluble substance of virulent influenza bacilli in oidei to be effective 
Such an immune body lesults from a long penod of immunization with 
a “smooth ’ or vmilcnt antigen 

Smce the important killing mechanism, m test tube expenments, is 
complemental bacteriolysis and since complement is so laiely present m 
the cerebrospinal fluid of patients with B influenzae meningitis, the 
addition of complement to immune serum would appeal to be definitely 
indicated m the tlieiapi of this disease 

CONCLUSIONS 

It has been found that complement is piesent in the ceiebrospmal 
fluid in a small minonti of patients with lanous types of acute in- 
flammatory disease of the eentinl nenous si stem It is found only 
raielv m the cerebiospinal fluid of patients with B influenzae meningitis 

A discussion of the use ot complement in the seium theiapi of men- 
ingitis is piesented 
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GANGRENE OP THE FOOT FOLLOWING MEASLES 


John A Winstead, M D 
Rocky Mount, N C 

G ANGRENE, even including eancrum 011 s, following measles is rare 
Morse 1 does not mention gangrene at all other than noma Kerley 2 
does not mention gangrene at all, even noma Holt 8 describes noma and 
says, “Gangrenous inflammations of other parts of the body are some- 
times seen after measles, especially of the ear, the vulva, or the prepuce ’ ’ 
Griffith, 4 citmg Leitz, says that thiombosis of the vessels may result m 
gangrene of the limbs in exceptional cases Abt c refers to the occasional 
occurrence of noma on other parts of the body, especially the genitals 
Hoyne 0 reports cases of scarlet fever, measles, mumps, chickenpox, and 
whooping cough, occurring in the same individual m a penod of forty- 
six days followed by an acute symmetrical dry gangrene, which he diag- 
nosed Raynaud’s disease Recently Dick et al reported a case of severe 
purpura with gangrene of the lowei extremity following scarlet fever, 
and m June, 1934, the occurrence of massive skin gangrene complicat- 
ing chickenpox was leported by Watson 8 

On account of the dearth of information to be had from a perusal of 
standard pediatric textbooks and periodicals, one is forced to turn to 
treatises on dermatology for enlightenment concerning gangrene follow- 
ing the exanthemas Schamberg 9 mentions the rare occurrence of gan- 
grene on various portions of the cutaneous surface, other than the cheeks 
and genitals, citing Thomas, of Pans, Mayr, Faye, Battersaye, and Car- 
roll, who have seen such cases Sutton 10 states that dermatitis gangre- 
nosa infantum, a lare disoidei complicating varicella and vaccinia m 
certain cases, may more larely follow measles and cites an instance re- 
ported by Thoip m Lancet m 1921 Andrews 11 published a photograph, 
by courtesy, of gangiene of the left knee and foot in that section of his 
text devoted to this condition Whether tins followed one of the exan- 
themas or developed independently was not mentioned 

CASE REPORT 

Baby E T , Jr , was fourth cluld of a tenant fanner who raised cotton and 
tobacco principally , some com, and not erough hogs were raised to furnish the family 
with meat He does not own a cow, the chickens are raised so haphazardly that 
there are no surplus eggs and chicken as a meat is not customary The vegetable 
garden is merely a side issue and, because of the urgency of the call to the tobacco 
field, receives scant attention. 

The baby, bom normally at term, was breast fed with no regularity until after 
admission into the hospital He had occasional attacks of cobc as an infant, whoop- 
ing cough which was said to be very severe at three months, and the mother says 
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The ulcers appeared verv painful for the first four or file days, requiring the ad 
ministration of some Dover’s powder Cooked cereals were given twice dailv 
\ ogetable soup or vegetable purdes were given daily The baby was weaned ns 
quickly as possible We mot with considerable opposition from the mother on this 
point However, the babv appeared to take lactic acid milk greedily Mead’s 
yeast, one teaspoonful in one half ounce of orange juice, was given every four 
hours tlurtv drops of coil liver oil were given m each feeding (every four hours) 
Prunes were given twice daily Beginning the second dav of Ins stay in the hospital, 
ultraviolet rav treatments were given dadv in gradually increasing dosage, just short 
of marked erythema The ulcer sloughed, but we thought healing took place with 
remarkable rapiditv The temperature ranged above 101° F, the peak being 103 4° 
F, with short remissions until March 3 For nbout live dnvs beforo discharge on 
March 14, it had ranged within one half degree of normal The babv was taking 
food well and appeared to be generally quite improved when discharged from the 
hospital, although the ulcers had not complctelj healed over at that time. We have 
seen him three times since, the last time on Aug 20, 1034, when photographs of the 
healed lesions were taken. 


SUMMARX 

1 An instance of gangrenous uleeiatious of the foot following measles 
is reported 

2 Fiom an analysis of the history one is foiced to the conclusion that 
a nutritional deficiency existed This piobnblv predisposed the ulceia- 
tion “Measles may also aggravate a previously existing pathologic 
state, as tubeiculosis, diabetes, lieai t disease, oi othei debility ” 12 

3 On a balanced diet rich m Yitamms and with the application of dry 
heat and ultraviolet. iay, the eluld recovered sntisfactonh 
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RODYNIA 

Its Possible Cause 


C ViRGir Cvivin, MD vnd Clifton C Taylor il D 
Bridgeport, Conn 

T HE literature of ncrodyiun is so voluminous nud the clinical de- 
scriptions of tho disease so complete that we will not attempt to 
renew them or commont upon them beyond stating that since the dis 
ease was first described arsenic has always been under suspicion os a 
causative factor, though it has nover been shown to bo the enusatne 
factor 

The following case is reported, through the courtesy of Dr F L 
Daj for three reasons first because v e were able to discoi er the pres- 
ence of a toxic agent in tlio patient, second because we were able to 
determine tho source of that agent, and third for the purpose of stimu 
latmg investigation along the lines of our reasoning 

CAST REPORT 

F AT., aged two years, male was admitted to tlio Bridgeport Hospital May IS, 
1984, on the pediatric son ire of Dr F L. Bay I ast 1 list on was negative. Tlio 
child developed normally and had always been well fed 

Family History — Father and mother wrrn both living and well One other child 
was living and well. There was no known exposure to tuberculosis. 

llutory — The present illness began two months before admission when the patient 
had a severe attack of vomiting which lasted two days and was accompanied by 
some diarrhea. Within a short time ho became irritablo lost Ids appetite and 
gradually lost strength and weight The bowels were inclined to Ikj loose An lrrita 
tlon developed on the buttoeks and lower abdomen over tho dlnpt r arc* but no rash 
or discoloration of the skin was noted elsewhere 

Those symptoms persisted for a month (April 16) when the child was admitted 
to another hospital. Wldle there lie ran n sbght fever ranging from 100 to 101J5 
F., developed a mild cough and had mucous rile* in both lungs It was noticed 
that he perspired profusely N. ray examination of the lungs nnd the Mantoux test 
were negative for tuberculosis. Stools cram mod for parasites were negative. The 
spinal flnld was normal. No skin fin lings wore noted except on buttocks and lower 
abdomen. 

Tho child wns removed from the hospital after a star of two weeks and a week 
later was admitted to this hospital 

Phyiical Examination ^ — Tho patient showed loss of weight nnd flabby musculature 
with sensitiveness of muscles on examination. Ho linl no desire to stand or walk 
and was perspiring profusely homo tremor of hands was noted There was some 
irritability on examination, though not marked 

Head Hair was thick, not foiling out Eyes nnd ears were negative Nose 
There was no discharge, no redness of the skin Tho throat was somewhat reddened 
mth large ragged tonsils. Tho teeth were good Month showed mild stomatitis. 

3% 
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la the lungs coarse, moist rfiles were heard over both sides The heart was negative 
The abdomen was scaphoid No pain was elicited on pressure except in the muscles. 
The liver and spleen were apparently normal in size No masses were felt There 
was general redness over lower half of abdomen with marked papules irritated by 
scratching Buttocks showed eruption of intertrigo type Bectum was prolapsed 
about half an inch. 

Extremities were clear except for distinct pinkish blush over all phalanges of 
fingers and toes and backs of hands and feet extending to wnsts and ankles Motion 
of these parts caused pain Toes and fingers felt cold There was marked itching of 
the hands, and especially of the feet The child rubbed his feet together to relieve it 
No desquamation was noted 

The day after admission one of us (C Y C ) wrote “Not acutely ill appear 
mg, but pale and rather poorly nourished Shows dry, pinkish, chrome looking, 
slightly scaling, fine papular eruption over entire abdomen and a considerable amount 
on back Hands and feet are somewhat pinkish and look as though chronically 
irritated Some of the finger nails look abnormal Fingers and toes seem a little 
hypersensitive. Baby appears to have some nervous system disturbance, showing a 
little tendency to tremor and rather slow and prominent respiratory movements. 
Lungs show rfiles of varying size and type Bather large, slightly congested tonsils 
Otherwise not remarkable Acrodynia. Tuberculosis?” 

A few days after admission pustules appeared around the toe and finger nails and 
on the sides of the fingers and toes. These became ulcerated and desquamation 
began. After two weeks the child developed furuncles on the back, buttocks, and m 
the palm of the left hand, these cleared up without complications 

Convalescence was uneventful, except for an attack of ekickenpox, and (Septem 
ber 1) the patient was apparently well He still perspired freely, and there was 
some thickening of the skm of the hands Otherwise he seemed quite normal 

Laboratory Findings — May 14 Hemoglobin, 93 (Salih) , BBC, 5,640,000, 
W.B C , 7,260, polymorphonudears, 49 per cent (Band 15), small lvmphocytes, SB 
per cent, mononuclear colls, 11 per cent, eosinophiles, 1 per cent Blood appeared 
dehydrated. 

May 15 Noso and tliroat cultures xi ere negative for K L In the sputum smear 
acid fast bacilli were not found Widal test Serum (1 40) did not agglutinate 
either of two strains of S typhosus, or B paratypliosus A or B 
May 26 Wassermann and Kahn tests were negative 
June 12 Organism from abscess was Staphylococcus aureus 
June 22 Hemoglobin, 77 (Sahli) , B B C, 5,040,000, WJ3 C, 8,950, polymorpho 
nuclears, 55 per cent (Band 11), small lymphocytes, 27 per cent, mononuclears, 
15 per cent, eosmoplules, 2 per cent Bed cells were slightly small and hypochromic. 

August 28 Hemoglobin, 83 (Sahli), B.BC, 4,460,000, WBC, 10,600, poly 
morphonuclears, 47 per cent (Band 2) , small lymphocytes, 37 per cent, mononuclears, 

3 per cent, large lymphocytes, 8 per cent, eosinophiles, 4 per cent. 

X ray Examinations — May 14 A radiographic examination of the chest showed 
no evidence of infiltration in either peripheral lung field. Although the hdum shadows 
were moderately thickened, there was no evidence of calcification to suggest childhood 
pulmonary tuberculosis 

June 23 A radiographic examination of the bones of the knees, the forearms, 
and the wnsts showed no evidence of gross pathology There was a slight increase 
in the calcification at the distal diaphyseal ends of the shafts, especially in the 
wnsts There was no evidence of plnmbism The epiphyseal development appeared 
normal. 
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Having in mind the case reported by Meyer and Wcise 1 in •which 
arsenic in large amounts was discovered m the blood and unne, wo 
investigated the diet to discover, if possible a source of arsenic The 
most likely source seemed to bo the home grown* home canned string 
beans which had been heavily Bprayed with arsennto of lead by the 
patient’s father and which had been a regular article of diet both fresh 
and canned Accordingly, several cans of these beans, together with 
samples of the patient’s hair, blood, and nnne wore forwarded to Dr 
C N Meyers to whom we are indebted for all of the analyses included 
in this report. These samples were colleoted twelve days after admis 
sion and showed the following amounts of lead and arsenic 

Beam, samplo 1 — 0.34 mg arsenic per 100 gm of solid 

Bean*, cample 2 — 0 088 mg arsenic per 100 gm. of solid 

Beam, sample 8 — 0 20 mg arsenic per 100 gm. of solid 

Bean juice — 0.259 mg arsenic per 100 gm. of solid 

Hair — 0 078 mg arsenic per 100 gm of solid 

Urine — 0.24 mg arsenic per 100 gm. of solid 

Beans, samplo 1 — 4.3 mg lead per 100 gm. of solid 

Juice sample 1 — 9.C mg lead per 100 gm. of solid 

Juice, samplo 2 — 10 4 mg lead per 100 gm. of solid 

Unfortunate!} the amount of blood submitted was insufficient 

These figures are high The amount of arsenic in the hair is greater 
than that found in the hair of a person who was suffering from the 
symptoms of arsenic poisoning,* and the same is true of the amount 
found in the unne 3 

On the other hand a samplo of nnne collected twehe weeks after 
admission showed 0 059 mg arsenic por 100 gm of solid and 0 026 mg 
of lead per liter A samplo of blood collected at the same time showed 
a traco of arsenic and of lead 0 98 mg per 100 gm of solid (normal 
0 05 mg ) 

Three theones are most commonlj advanced as to the cause of aero 
dynia first, thnt the condition is nn infectious one second, that it is an 
avitaminosis and third that it is duo to d}sfunction of the vegetative 
norvous system To those wo would bke to add a fourth or porhaps 
amend the third — that is, thnt acrodvnm is the result of metallic poison 
mg acting on the vegetatne nervous svstem in pccubnrly susceptible 
individuals In onr opinion the metals causing this poisoning ma> bo 
arsenic and lend tn combination such ns is found in the widely used 
insecticide arsenate of lead 

Some of our reasons for this theory arc as follows 
Before tho use of insecticides this disease was unknown With the 
Increase in their use tho disease has become more prevalent 
The results of treatment point to tho fact that tho disease is duo to 
tho ingestion of some toxic material Vonons treatments have been 
advocated, ranging oil the wm from removal of the tonsils to special 
diets. They all seem to hove been successful Then all lin\c one thing 
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in common That one thing is a change m diet In almost every in- 
stance this change in diet has been brought about by removing the 
patient to a hospital 

Consideied from this pouit of new much evidence m the case reports 
is eonoboiatne In lepoitmg a group fed with liver, the autlioi 3 sa}s 
of one case, “This case is inteiesting because an attempt was made to 
give the liver tieatmeut at home — the tieatment had apparently com- 
pletely failed — and the child was admitted to the hospital for further 
trial,” vnth success Heie the diet was certainly changed by lemovmg 
the patient to a hospital and apparently no impioi ement u as noted 
until the change m diet 

In a series reported bj another authoi 4 ve lead, “The patient was 
admitted m September 1929, and aftei eleien veeks was dischaiged 
(at the paients’ lequest) impioied, was readmitted m January, and 
died ioui weeks latei ” Hcic the diet was changed with resulting 
impioi ement n Inch v as undone, m om opinion, bj a return to the 
oiigmal toxic diet 

That lead arsenate maj be the toxic aiticle m the diet is indicated 
m othei reports One uritci 0 lias it that “tlnee weeks before admission 
the child ate a Iaige quantity of canned cheines and had a severe at- 
tack of dial rhea ” Analyses ha\e shown the possibibties of arsenic and 
lead m this particulai kind of canned fruit 2 Again wc lead 4 of a child 
who “duelt m poor cncumstances on a farm, though the mother gave 
the child good taic and nourishing food ” (Our own patient dwelt on 
a farm, and his mothei gave lum good caie and nourishing food TTis 
diet was entiled adequate and veil balanced ) Of another case the 
author states that “duiing the two months pievious to admission the 
mothei had difficulty in feeding the bain , who was accustomed to cow ’s 
milk and vegetable broths ” Both of these cases strongd suggest arse- 
nate of lead m the diet Our own case shoved it 

Apparentd the length of time during w Inch the toxic agent is in- 
gested before a change m diet is made has a gieat deal to do with the 
ultimate outcome of the disease A recent ieport° of an autopsied case 
states that the patient had been ill for approximated six months be- 
foie admission to the hospital, duiing which time lie had been tieated 
at home In another senes 4 a case teimmated fatally, which “began 
eleven months pienous to admission” and another fatal case m the 
same senes “shoved emdence of long-standing illness ” On the other 
hand, patients who had had svmptoms for “eight weeks, ’ ’ “two months,” 
“nine weeks,” “foui weeks,” and “tluee months” previous to admis 
sion all lecoiered 

The autopsc findings m the nersous sjstem are not at all incom- 
patible with what ve vould expect to find in chronic lead poisoning 
The similantc of the disease to chronic arsenic poisoning was noticed 
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long ago "Wo feel that this symptom complex fhay Aen well be dne 
to tho action of arsenic and lead tn combination 

In the case presented we know we liad arsenic poisoning We know 
wo hnd lead poisoning ns well But the clinical picture was that of 
ncrodvnm 

Ib ncrodynia arsenoplumbism in pcculiaih susceptible individuals! 
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AN IMPROVED CONTAINER FOR HYPODERMIC SYRINGE 


A Wilmot Jacobsen, MD 
Buffalo, N Y 

T HE administration of a hypodeimie injection m the doctor’s office 
is a simple procedure In the patient’s home it is often a cumber- 
some and time-consuming operation because of the lack of adequate 
facilities for sterilizing syringes and needles Yet m spite of the obvious 
disadvantages incident to boiling a syringe m a kitchen pot over the 
stove, most physicians prefer this to carrying a previously sterilized 
synnge m an inadequate container, particularly one which cannot itself 
be boiled Such cases must be filled with some type of disinfectant 
fluid, none of which is as certain m its antiseptic action as boiling, and 
many of which may have a deleterious effect upon injectable biologic 
products 



Fig 1 


As a solution to this problem a case has been designed which will 
carry a dry synnge and maintain its sterility under all conditions It 
is made entirely of rust-proof metal and is unbreakable It will hold 
firmly a 2 c c syringe of any design and two hypodermic needles of any 
style 01 length The synnge, needles, and case may be boiled together, 
and, when the two caps are then screwed m place, the contents are un- 
questionably and permanently sterile The caps are watei -tight and 
an -tight, and therefore, no matter how carelessly the case may be 
knocked about m the doctor’s bag or what liquid may be spilled upon 
it, there is no possibility of contamination 

The outfit is made shockproof by means of pressure from a flexible 
coiled spnng which prevents the contents from rattling about and thus 
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insures against dulling of the needle points and breakage The same 
spring causes the sjnngo to protrude slightly when the cap is removed 
thus facilitating its easy extraction from the case 
Because the case is impervious to chemical action of all liquid sten 
bring mediums, these may bo used when indicated (as for example by 
a diabetic patient on a journey during which several injections of in 
sulin must be taken with no opportunity to boil the outfit between in 
jections) An important featuro of this set is the fact that sterilization 
mnv be attained by boiling the entire outfit, including the case The ab- 
sence of a blind bottom allows free circulation of the boiling water and 
promotes cleanliness After boding, the syringe need not be touched 
and no fluid need be added * 


ThU an* U manufactured by The Gomco Surrlcal Manufacturinr Corporation, 
Buffalo, N Y 



Critical Review 


GROWTH AND DEVELOPMENT 

The Endocrdte Glaxds and Growth 

C Anderson Aldrich, M D 
Winnetka, III 

T HIS senes of leviews on tlie subject of growth and development 
is attempting to present the subject first, fiom the standpoint of 
the nature of growth as a process and second, from that of the vanous 
physiologic and biologic factors acting upon the piocess It has been 
shown that geneial growth occuis in a series of waves, or curies 
supenmposed upon a more giadual mciement in the development of 
each individual and that m the v arious separate organs and tissues m 
the bod}', diffenng giowth rates pievail so that the summation is an 
orderly development m which nutritional and functional demands are 
met as they arise in the normal individual The stimuli -which gne 
rise to these growth lates, both general and m specific tissues, aie lit- 
tle understood, but some of the factors, such as the vitamins and 
hormones, are giadually emeigmg into the bght of dav For the un 
known factors v\ e have to fall back upon such indefinite terms as or- 
ganisnnc pattern or natural tendencv 

It has been shown quite clearly that most of the vitamins exert a 
maiked effect on general giowth since deprivation of any one of them, 
except possibly vitamin E, results m complete cessation of giowth In 
addition to this influence upon the general growth impulse, all of them 
exert effects of specific natuie on separate organs or tissues of the 
body as, that of vitamin A on epithelial structures, that of v ltamm B 
on nervous tissues, that of vitamin C on the vasculai system, etc In 
this present consideration of the endocrine glands and their secretions 
as they affect giowth, the situation is somewhat different With the 
brilliant exception of the growth hormone of the anterior pituitary 
gland, their effects upon general growth are much less conspicuous, 
and their results upon specific stiuctures are, if anything, more sharp 
ly defined 

It must be understood clearly that both vitamins and hormones 
probably act as specific catalyzers of general and local growth, influ- 
encing living protoplasm which is unfolding according to some under- 
lying, less obvious control 

Our understanding of the lespective roles of the various endocrme 
glands in the general and specific giowth pioblems is made more dif- 
ficult by another factor not complicating our consideration of the 
vitamins This is the fact that the various glands with their multiple 
hormones comprise a system interacting upon themselves to a degree 
and m a manner of which we are only partly aware This has been 
and probably will continue to be a source of error m the appraisal of 
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the effects of separate hormones Iloweier it Mill probably be best 
to consider the glnnds sepnratilv realizing tlint they seldom act as in 
dependent mills 

Another fact seldom mentioned in the consideration of the relation 
of hormones to growth is the react mt\ of the receptor tissues to these 
substances Smith and Engle brin„ out the point that hormone effects 
depend upon tlu sum of endociiue stimulating power and the ability 
of the tissues to respond Thus it lias long been known that in mak 
ing limb nnd organ transplants in amphibia and other lower animals 
the ultimate size of the transplant is dependent upon the size of the 
donor rather tbau upon that of the recipient iso amount of endocrine 
stimulation lias enabled investigators to enlarge transplanted tissues 
bejond the size of the species from which they originated A differ 
ential growth rate is therefore picseut winch is to a certain extent 
independent of hormones 

THE PITUITARY OLA NT) 

Because the pituitary, or hypophysis elaborates the general growth 
hormone and because we are beginning at least to understand some 
of the interrelationships between this gland and other endocrine etmc 
tures it affords a logical starting place iu this discussion 

Historical 

The hvpophysis has been known to exist since the time of Galen 
AJD 200 when its function was supposed to be that of lubricating the 
throat Tlus idea held until about 16b0 at which time it wor over 
thrown br Schneider who considered the gland a lestiginl structure 
About 200 years later, m 1864 we seo the first implication m the 
literature that the pituitarr is of importance in grow th Verger re 
ported the case of an acromegalic giant with nil abnormal pitnitary 
gland Again thirtv vears later Klcbs published a monograph on 
ncioraegnlj and demonstrated abnormally large pituitarr glands m 
his cases Mane in 188G definitely established a relationship between 
tins gland and acromegaly but considered the disease due to a defi 
cicnci In 1871 Lorraine described pituitary dwarfs Before this in 
1840, Mohr had reported a patient suffering from the condition ue 
now recognize os pituitary adiposity with hypophyseal tumor revealed 
at autopBy But it w as not until 1901 that Frohhcli described tho 
svndrome 11111011 now bears his name djstroplna ndiposogemtalis In 
1895 Oliver and Schafer discovered a Beoretion recovered from the 
posterior lobe which was effective in raising the blood pressure Cush 
ing in 1912 published a monograph on pitnitary tumora and their of 
fects as well as his results in surgical treatment 

It was not until after 1920, howevor that the isolation of the separate 
hormones took place Eians described the growth hormone in 1921 
Smith the ovulating sex stimulating hormone in 3926 and Zondek 
the luteinizing hormone in 1928 

The foregomg brief sketch of the luston of research in tins subject 
omits tho names of ninni who hai e contributed ranch to our knowledge 
nnd is not intended to be complete b ngclbnch m Ins i\ ork Endacnnt 
ifodicmc, gives a detailed account for those historically inclined 
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ANATOMY AND HISTOLOGY 

It is necessary, before one can understand the pituitary iunction, to 
have clearly in mind the anatomy and histology of the gland, as well 
as its relationship to the neighboring biam The organ is found in 
all vertebrates Its origin can be noted m the human embryo as early 
as the fourth week, at which time the upward extending pouch from 
the oral cavity has made contact with the infundibulum descending 
from the brain The epithelial portion, that from below, forms the 
anterior lobe , the neural portion gives rise to the posterior lobe Be- 
tween these two is the cleft, and along the cleft, margin of the posterior 
lobe lies a thm envelope of epithelial tissue which develops into the 
pars intermedia Along the infundibular stalk lies a simdar sheet of 
cells forming the pars tuberalis 

It would at once seem likely, because of its twofold ongm, epithelial 
and nervous, that the gland would not function as a simple secretory 
organ One immediately thinks of the similarity between this arrange- 
ment and that found m the suprarenals with the glandular cortex and 
the medulla so intimately associated with the sympathetic nervous 
system The products of the anterior lobe, with which we are here 
chiefly concerned, are probably taken up by its rich vascular supply 
and distributed to the body by this route Those of the pars intermedia 
and pars tuberalis, however, are probably not disseminated m this 
manner because the blood supply is very poor and because the anatomic 
relationships indicate that they are either discharged into the brain 
canty, or are stored in the posterior lobe and adjacent brain substance, 
and are slowly given up from these structures Hosluns says “De- 
termination of the function of the pituitary as such is rendered diffi- 
cult by uncertainty as to the precise relationships between the gland 
and the adjoining parts of the brain Injuries of this region of the 
brain, hypothalamus, produced experimentally, by accident, or by the 
growth of tumors, have been shown to lead to such disturbances as 
obesity, excessive urine formation, and abnormalities of sugar metab- 
olism Very similar disorders aie producible experimentally by in- 
juries to the pituitary There is some evidence, also, that from the 
brain tissue m the hypothalamic region can be obtained an active ex- 
tract that shares in the properties of pituitary derivatrves A third 
paradoxical element m the situation is that severe injuries of the 
hypothalamic region may either produce the abnormalities just men- 
tioned or may result m no detectable disturbance of function what- 
ever The answer to the riddle at this time can only be surmised The 
known facts suggest that the pituitary and the hypothalamus stand 
m an intimate relationship somewhat similar to that of the adrenals 
and the sympathetic nervous system It would appear to be true that 
the composite mechanism normally acts as a unit susceptible of dis- 
turbance m either of its parts with ultimately similar results, but that 
either the nervous or the glandular mechanism can substitute for the 
other As specific evidence in favor of this latter supposition, the fact 
can be cited that profuse urinary output caused by injury to the 
hypothalamus can be readily controlled by administering an extract 
from the posterior lobe ” 

Since recent advances m our knowledge have enabled us to tell the 
exact hormones elaborated by some of the cell types, the histology of 
the hypophysis has become of primary importance In the anterior 
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lobe there are three predominant types of cells , first, the alpha, acido 
philio or eosinophilic cells, known to secrete the growth hormone second, 
the beta or basophilic cells which probably secrete the sex-stimulating 
hormones and third, the chromophobe, reserve or chief cells, whose func- 
tion is not finallv established These are all polygonal cells with grannies 
and are named after the staining propensities of these granules Some 
authors believe that the chromophobes are the parent cells of the other 
types, others that the chromophobes secrete the sex hormones, though tins 
is doubtful In the adult gland the eosinophilic cells comprise about 37 
per cent, the basophilic about II per cent, and the chromophobes about 
52 per cent of the cells These relationships arc not constant through 
out life, however much interesting work is being reported upon this 
subject 

In addition to these three types seen m normal glands under two 
pathologic conditions other types are seen, pregnanoy and castration 
cells The cells of pregnancy occur in such large numbers as to cause 
gross enlargement of the gland at this time After debvery they de- 
crease but do not entirely disappear The cells of castration appear 
after this operation together with an increase m the percentage of 
eosmophiles. This checks nicely with the well known increase in 
stature of eunuchs operated upon before closure of the epiphyses 
Castration cells are two or three times the sire of the alpha and beta 
cells, and the protoplasm, which contains granules, stains pink 

The cells of the central portion of the posterior lobe are neuroglial 
except for a few epithelial cells which appear to have migrated from 
the pars intermedia Since the blood supply of this structure is so 
poor it is not considered that it has a secretory function. The fact 
that, potent extracts may he prepared from it, howeveT indicates that 
it has a storago function for the hormones elaborated by the neigh 
boring pars intermedia and pars tuberalis. 

The pars intermedia, which also has a poor blood supply, is dis 
tmgnished histologically by (1) cells resembling the chromophobes 
(2) elongated cells which may be stained by the Golgi method, and 
(8) cysts containing colloid and hyaline material. It is thought that 
the cells of the pars intermedia secrete the posterior lobe extract which 
is merely stored m the pars nervosa before absorption into the clr 
culation or brain cavity It is also supposed that these cells secrete 
the hormones that dilate the melanophores of frogs and other animals 

In the pars tuberalis no granular cells are found but the cells are 
arranged m columns about cavities with no epithelial lining These 
cavities are not found until the fifth postnatal month Squamous cells 
are also found extending out into the pars nervosa, to the floor of the 
fourth ventricle, and into its nervous tissue 

In the infantile period the two portions of the gland arc not united 
entirely, and the intervening cleft is distended with colloid material 
The anterior lobe is filled with small, pale appearing cells Chromo 
pbobes are present in the first year During the juvenile period there 
is marked increase in the size and number of the eosmophiles and 
development of the pars intermedia At adolescence there is a marked 
increase in the basophiles and chromophobes which persists until the 
age of about forty At this time there are relatively fewer cosino 
pldles, and the cloft progressively closes In old age the cleft is com 



396 


TELL JOURXAL OP PEDIATRICS 


pletely closed uniting the gland into a compact mass The epithelial 
cells dimmish, connective tissue increases, and the gland becomes less 
vasculai 

It is known that the hypophysis functions clui mg fetal life because 
potent extracts liav e been made fiom pig embit os of half full size and 
because its removal notablv m tadpoles has prevented subsequent 
normal development of stiuctmes know n to be undei pituitaiv control, 
thyroid and supiaienal glands 

This histologic lesume is given because it shows that the appearance 
of the gland cells undei the micioseope comcides roughly with the 
functional demands of diffeient age penods During the major 
growth epoch the acidophilic cells reach their greatest development, 
and during sexual matuiation the basoplnles leach tlieir maximum 
peicentage 

THE EXPERIMENT AIj APPROACH 

It is mteiestmg to note the steps by which oui knowledge of hypo 
physeal function has piogressed At fiist, on the basis of piopmquitv 
alone, it was assumed that the gland secieted a fluid into the tin oat 
When this hypothesis, after centuries was oveitlnowu the gland was 
thought to be meielv vestigial Then, as a lesult of caieful autopsies, 
various observers established its 1 elation to giowth disorders first 
to acromegaly, then to dwarfism, dystrophia adiposogemtalis, and 
gigantism At about this time, when it became apparent that a gland 
of internal secretion was being dealth with, attention was shifted from 
the giowth aspects of the problem bv the discovery of the posterior 
lobe hormones which had no giowth function 

It was not until the era of experiment upon low ei animals that the 
growth factor again became of majoi importance The effects of 
pituitary removal destruction tiansplantation, and feeding weie 
studied m hundieds of experiments These were at first ciude and 
inconclusive because of suigical difficulties encounteied and because 
of the fact that true pituitary effects were difficult to evaluate m ani- 
mals with intact hvpophvses The ideal experiment was to lemove 
the glands from animals, note the effects, and then to attempt replace- 
ment tlieiapv with feeding, tiansplantation, 01 hoimone injection 
This line of investigation was given gieat impetus bv a perfection of 
technic by Smith, who showed that m the rat complete lemoval trans- 
orally was possible without distuibmg the brain This obviated the 
secondary lesults known to follow injury to the hypothalamic legion 
Since this technic was discoveied, evidence as to the exact influence 
of pitmtaiy secretion on giowth has lested upon unusually firm ex- 
perimental ground The giowth- and sex-stimulatmg hormones have 
not only been deinonstiated, but they have also been isolated 

Along with this experimental activity in the laboi atones lesultmg 
m hundieds of articles and books, gieat interest has been displayed 
m the clinics explaining the pathogenesis of pituitaij distuibanees on 
the basis of endow m ologic advance and pointing out new hypophyseal 
syndromes such as basophilic adenoma, Cushing’s disease, and pitmtarv 
cachexia, Simmond’s disease At the piesent time, since this topic 
is m its most active phase, one expects to find pituitaiv disclosuies m 
almost anv medical periodical Whether wc aie on the verge of dis- 
coveries which will make ns masters over geneial giowth tlnough 
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tlie growth hormone or give us control of maturation processes through 
tko 8 ex hormones is a matter for the near future to decide 

For many years a control ersy raged ns to whether or not pituitary 
hormones wore neccssarv for the preservation of life This issue was 
complicated b\ imperfections m the technic of operative removal and 
lack of sufficient long time mortnlrtv statistics on the animals Ac 
cording to Evans it is now qmte evident that remo\ol of the livpoph 
ysis has no immediate serious effoct upon life lie is equally sure 
however that * most hypophvsectomired animals succumb from ca 
clievm before anything like a normal life span lias been passed ’ 

THE GROWTH HORMONE 

Tho isolation of this specific hormone was largely due to tlie work 
of Eians and lus collaborators It is known to be secreted by the 
acidophilic cellR of the anterior lobe As far ns can be established, 
the growth hormone stimulates growth in every structure in the body 
When the pituitary gland is removed from immature animals, the effect 
is immediately uoticed in cessation of growth and dc\elopment As a 
corollary growth can bo reestablished in theso same animals by ad 
ministration of tho growth hormone or b'N pituitary transplantation 

There seemR to be no clear cut statement of opinion 111 the material 
which has come to my attention as to tho mochamsm of this growth 
stimulation lion over Colhp and his coworkers have this to say 
— a few facts which we believe are important in the understanding 
of the mechanism of the action of the growth hormone W e have ob 
served that the compensatory hypertrophy of the remaining kidnei 
occurs m liypophy sectomired rats after unilateral nephrectomy fur 
thermore Dr Jeffers lias found m his laboratory that mitotic figures 
are plentiful in tho mammary glands of hypopkysectomircd rats at 
the tune of parturition It is also well known that the proliferation 
of epithelinl cells and fibroblasts in wound healing is not seriously 
interfered with by livpophy sectomv and that transplanted tumors 
grow, though not as rapidly as usual, in hypophvseetomired rats All 
of these obser\ntions show that the piolifcration of cells and the 
growth of the individual organs are not necessarily dependent upon 
the growth hormone That animals may survive hypophy sectonr\ for 
seieral years shows distinctly that cells of the various organa that 
died during this period have been replaced by new ones The present 
paper shows that c\cu a genoral growth though not mcrease in length 
of the osseous Bystern mav be produced m the absence of the pitnitary 
growth hormone 

4 Wo conclude that the growth of the various organs m themsehes 
is largely independent of the hypophysis. Apparently the function of 
the pitmtnn growth hormone is only to permit enlargement of the 
sire of the body ns a whole with a harmonious and proportionnl m 
crease in the sire of all the organa ’ 

It would he interesting to learn wlint effect, if any, this hormone 
would haAO ou tissue cultures It Beems to me that the statement 
quoted above might imply that maintenance cell division could pro- 
ceed without the growth hormone but that general growth and dc 
vclopment under specific orgnmsmic patterns is stimulated b\ this 
substance 
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While removal of the hormone causes a cessation of growth and a 
condition of status quo, Evans remarks that 1 1 this is not the establish- 
ment of a perpetual youth, for the capacity of the body m many meas- 
urable ways has been injured ” In dwarfs, for instance, he states that 
there is actual shrinkage of the epiphyseal cartilages and gradual 
obliteration by dentm of the pulp cavities of the incisors, together 
with marked disturbance of the calcium metabolism and reduction of 
the blood calcium This last may possibly be due to secondary para- 
thyroid insufficiency The failure of the bones to increase m length 
is apparently due to lack of the formation of cartilage in the epiphy- 
seal discs 

Not only has the growth hormone restored growth in hypophysec- 
tomized animals, but also gigantism has been experimentally produced 
These growth effects have been most perfectly attained with the prep- 
aration of Evans Reichert warns that the sex-stimulating hormones 
must be completely removed in such solutions because they tend to 
close the epiphyses and stop growth It is noted that there is a de- 
cided sexual difference m response to this hormone, the males reacting 
less promptly to administration and withdrawal of the hormone 

Most laboratories use rats in the test foi the presence of the growth 
hormone because m this and similar species the epiphyses remain open 
during adult life As a result, it is possible to measure the stimulus 
to body growth after maturity In practice, the test applied is to use 
animals between fh e and nine months old which have reached a stage 
of development called the “growth plateau,” m which their slight 
weekly increment is known by previous observations Intrapentoneal 
administration of potent extracts will produce marked accelerations 

In experimental animals the growth of which is being stimulated by 
the hormone, more protein is stored and less consumed than normally 
This effect is comparable to that of insulin m the sugar metabolism 

In answer to the question as to the purity of the preparations pro- 
duced, Evans states “It is easy to produce a white hygroscopic 
powder, stable for months at room temperature in drv, air-exhausted 
chambers and capable of producing maximum results m adult female 
rats in doses of considerably less than 0 5 mg daily The powders have 
almost 15 per cent of nitrogen, all m the form of protein or a protein- 
like body, and it is difficult to break this down further without losing effi- 
ciency It appears that just as they are proving helpful m the isolation 
of enzymes, selective absorption methods will be of great importance 
here ” 

In the earliest stages of development, growth seems to proceed with- 
out the activation of this hormone In amphibia the pituitarv has 
been removed before structural differentiation was demonstrable in 
the gland Such larvae develop to the tadpole stage at a rate only 
slightly retarded, after which they show the effects of hormone de- 
ficiency unless administration is artificially afforded Secondary fail- 
ure of the thyroid to develop is a contributory cause for this lack of 
development for partial compensation is seen when the thyroid hor- 
mone is given such animals 

Considerable skeletal growth takes place m the rat when the pitu- 
itary is removed even as late as the weaning period Later in life, 
however, growth is immediately stopped by kypophysectomy Diffi- 
culties m technic have prevented investigators from discovering 
whether or not removal of the gland at birth would stop growth, but 
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from the observation above it is thought that some growth would take 
place under these conditions This is one of the reasons why most in 
vestigators doubt that congenital growth disturbances Buch as achon 
droplasia are due to endocrine factors 

One of the most interesting pituitary growth anomalies I have seen 
referred to is noted by Smith and Engle that of hereditary dwarfism 
m a strain of mice In this strain, dwarfism occurs in the mendehan 
ratio, and the dwarfs are sterile In the offspring of the heterozygous 
apparently normal animals, growth proceeds as usnal for about fifteen 
days, after which it may rather abruptly slow down and finally stop 
entirely The pituitary glands of these dwarfs are undersized and 
histologically show complete absence of acidophihc cells 

THE GONADOTROPIC HORMONES 

Although these hormones do not directlv influence general growth 
they produce marked offects on specific growth of the organs con 
corned with reprodnction There are two and possibly three, such 
hormones that which stimulates the ovulation function one which 
increases lutemization and possibly one which fortifies the pregnancy 
nnne hormone Understanding of the gonad stimulating hormones is 
complicated by the fact that the sex glands themselves secrete hor 
mones and by the fact that additional endocrine products in pregnancy 
and castrate nnne have gonadotropic effects For these reasons it is 
necessary to define these various substances and give their sources ns 
far as is known 

The female sex hormones are estnn and progestnn, both secreted in 
the ovary The first functions m promoting estrus and in the develop- 
ment of the secondary sex characteristics, the second m the processes 
of pregnancy, lutemization etc Their production is stimulated by 
the pituitary gonadotropic hormones, and m turn the eex gland hor 
mones inhibit the production of those from the pituitary 

The pregnancy urine hormone, prolan or theelw causes stimulation 
of the corpora lutea and probably originates in the placenta, accord 
mg to Smith It is often spoken of as a pituitary hormone an error 
partly due to the different nomenclatures used in various countries. 
In male animals this substance stimulates the secretion of the inter 
stitial cells of the testes and consequently hastens development of sec 
ondary sex characteristics Engle and others have used it to promote 
descont of the testes m cryptorclnsm Of course it is not of interest 
in the male from a physiologic standpoint because males are not under 
normal conditions exposed to its effects 

The castrate nnne hormone, on the other hand acts upon the fol 
licles of the ovary in females and upon the tubules of the male ac 
cording to Smith It is considered by many authors that this is a true 
pituitary hormone, but absolute proof is lacking 

It is established beyond doubt that in all young experimental am 
mals, ns well as in human beings, remo%aI of or destruction of the 
pitnitary results in lack of development of the sexual s>stem In 
mature animals the same lemons cause regression of the system Sex 
interest is locking in such animals The germ cells, ova and sperms, 
however remain alive in the tissues, and subsequent administration of 
pituitary hormones is capable of complete restoration of sex function 
In young rats tlio stimulating effects of pituitary transplants on the 
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sexual system aie evident, almost immediately, in two 01 time days, the 
females responding more lapidlv than the males This sexual hyper- 
trophy or premature development, however, is anatomic rather than 
physiologic because functional matunty does not occur until the adoles- 
cent age in the various species 

Eians derates considerable space to a discussion of a fraction of the 
pituitary secietion which mtei acts with prolan to form the most potent 
sex-stimulating substance known He and othei authors consider that 
these two substances activate each othei because ueithei one alone is as 
potent as aie the two combined Of the two, the pituitary fraction is 
by fai the most potent This piolan-stimulatmg substance is different 
fiom the two well-known gonadotiopie hormones of the pituitaiy Sepa- 
rate preparation of the gonad-stimnlatmg hormones is being attempted 
but has not been accomplished 

Since the tine sex gland hoimones inhibit the production of those 
from the hvpophysis, several mvestigatois have lefeired to their intei - 
action as the cause foi the female sex rhythm To quote Hoskins, “-when 
the pituitary activity is at its height, it is assumed that this leads to the 
induction of a new sex cycle The augmented supply of gonad hormones 
then leads to the unfolding ot the sequential development m the sex 
oigans and at the same time induces a quiescent period m the pituitary 
The sex hoimones having waned the pituitaiy lesumes activity and a 
new cvcle is begun Such obsei rations quite justify the designation 
lecently confened upon the anteuoi pituitaiy, ‘the motoi of the 
gonads ’ ” 

THE LACTOGENIC HORMONE 

Work by r Riddle and Coiner and others makes it seem piobable that the 
antenor pituitaiy secretes a hoimoue capable of stimulating mammary 
glands This hormone, prolactin, is appaiently potent only on mam- 
mary glands piepared by the sex hormones Under its influence 
virgms and even male ammals have been made to pioduce milk This 
hoimone may be of great, impoitanee to pediatusts if it is piepaied 
m a form practicable foi use m human beings The wnter feels, how- 
evei that even with a poteut lactogogue m 0111 hands there u ould 
still be plenty of motheis who would not be able to nuise their babies 

THE THYROTROPIC HORMONE 

Evidence as to the existence of this hoimone rests upon the estab- 
lished fact that lemoval of the pituitaiy gland lesults m 1 eduction 
m the size of the thvioid gland and m changes m the epithelium which 
lead to the formation of squamous cells with flattened nuclei The 
substance has not yet been isolated m puie foim 

Hypophy sectomy lesults m a lowei basal metabolic rate thau that 
produced by thy roidectomy This is probably due to the fact that 
hypophyseetomi also affects the supiaienal glands, which exeit an 
influence on basal metabolism In experimental animals exophthalmos 
has been pioduced by administration of the pituitaiy thyioid-stimulat- 
mg substance This is explained on the basis of supei stimulation of 
the thyroid 

THE ADRENALOTROPIC HORMONE 

■When the hypophysis is completely lemoved fiom experimental ani- 
mals, m addition to the changes pieyiously mentioned, theie is an al- 
most complete atrophy of the adrenal coitex It has been thought 
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that the gradual decline m vigor end health that the annuals showed 
might be due to the Inck of cortrn On the other hand in such aru 
Dials, whereas the administration of cortin did not improve their con 
dition aqueous alkaline extracts of the anterior pituitary caused an im 
mediate favorable response. The substance in the anterior pituitary re 
sponsible for this change is apparently closely allied to the growth hor 
mone not to the gonadotropic fraction It has been assumed that 
under noimal physiologic conditions this pituitary secretion activated 
cortm It may be that in the future a pituitary hormone mar be used 
either alone or m conjunction with cortin in the treatment of Addison's 
disease 

THE PABA rZTYR OH> STIJI (JLA TIN Q HORMONE 

Evidence suggests that there is a pitmtary substance which stimulates 
parathyroid activity, but this is as yet inconclusive 

THE PITUITARY AND ODE® TV 

Since operative technics which did not disturb the neighboring brain 
have been used adiposity as a result of hvpophysectomy has become 
a rare observation Pituitary dwarfism produced under the best mod 
era technics is not associated with adiposity Consequently the con 
cept that the syndrome of Frohlich was due to lack of pituitan hor 
raones has been losing ground It is being more and more generally 
thought that this is a disturbance on a nervous basis due to hypo 
thalamic dysfunction 

On the other hand, Anselmino and Hoffman hare isolated a sub 
stance from the anterior lobe which when injected into animals in 
creases the acetone bodies m the blood Under normal conditions this 
substance is found in the blood onlj when fat is bemg burned and 
would seem to tie the pitmtarj with fat metabolism That Cushing's 
disease, pitmtary basophilism is characterized by adiposity of the face, 
neck, and trunk, raises tho question ns to whether the hypophysis can 
be disregarded m this connection It is, of conrsc conceded that 
pituitary tumors cause adiposity bv pressure effects on contiguous 
areas in the brain Probably the central and autonomic nervous si’s 
terns are quite as potent factors in adiposity as are the hormones 

THE DIABETICOQEXIC HORMONE 

Since tlus hypothetical hormone has no direot effect on growth and 
development it is mentioned for the sake of completeness onlr It is 
likely that diabetes of pituitary origin is a clinical entity 

THE RELATION SHIPS OP THE GROWTH AND GONADOTROPIC HORMONES 

It is apparent from the results of animal experimentation and also 
from a few clinical facts that the growth and sex hormones of flic 
hypophysis are mutually inhibitory When the sex hormones are in 
eluded in the material injected into rats to produce growth for in 
stance much less increment is obtained than is the case when t he 
growth hormone is gnen alone Also it is a well known fact that m 
acromcgal} a disease doe primarily to increased production of the 
growth hormone marked decrease or absence of sex actiutj is noted 

It is interesting that in this small gland then are lodged the deter 
miners of Youth and maturity As long as the activity of the acid 
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ophilic cells and tlic consequent production of the growth hormone 
predominates, general growth and particularly that of the epiphyses 
proceeds But with the increase in function of the basophilic and 
chromophobic cells in the pituitary and the resulting rise m produc- 
tion of gonadotropic hormones, maturation takes place rapidly, and 
with this process the epiphyses close and growth ceases This cessa- 
tion of growth is absolute in higher animals but may persist m much 
modified degree in some lower forms such as the rodents 

Not only are the pituitary gonadotropic hormones antagonistic to 
growth, but also the time sex hormones elaborated in the sex glands 
share m this property This probably accounts for the phenomenon 
of eunuchoid gigantism In the absence of sex hormone inhibition 
the growth hormone continues its influence on the organism, produc- 
ing great stature 

THE POSTERIOR LOBE HORMONES 

So far, the secretions of the anterior lobe only have been discussed 
It is almost certain that the pars nervosa has no secretory function 
although, as is well known, extremely potent hormones may be extracted 
from this tissue It is more probable that the hormones that cause 
increased smooth muscular contraction and decrease the urinary out- 
put are elaborated by the pars mtermedialis and pars tuberalis and 
excreted into the pars nervosa and around the mfundibular stalk into 
the brain cavity, thus accountmg for the liormonic activity of extracts 
from this region It is possible that a fat metabolic agent may also he 
elaborated and secreted m this manner 

Smce none of these hormones are directly concerned with the growth 
problem, it is proper to dismiss this subject with this brief statement 
rather than to discuss the voluminous arguments and evidence 

CLINICAL IMPLICATIONS FOR THE PEDIATRIST 

Any structure so vitally influencing growth must be of absorbing in- 
terest to physicians limiting their work to patients m the growing 
period Just how far we are justified m assuming that laboratory 
results obtained on lower animals, or even on primates, are applicable 
to human beings is an open question While we certainly cannot ap- 
ply all of them at face value, some of the facts seem so uniformly true 
in all species that it is justifiable to assume, until the contrary is 
proved, that they apply to human beings 

Dwarfism of the pituitary type, m winch there is no bodily dispropor- 
tion, may command our close attention from the standpoint of therapy 
in the near future Such dwarfs vary greatly in their appearance and 
functional capacity according to the time of onset and the seventy of 
the pituitary deficiency They vaiy also depending on whether the 
growth function alone, or that plus the gonadotropic function is im- 
paired, resulting in such individuals m manv states of physical and 
sexual development Their mentality is not, as a rule, affected except 
so far as their psychic make-up is changed by the fact that they are 
more or less freaks to the rest of mankind In addition to the in- 
fantile proportions, receding chm, flat chest, protruberant abdomen, 
low umbilicus, and debcate skin, it is found that the epiphvses do not 
close Some of these men and women have lived to very old age and 
were quite famous characters in history If they mature sexually, 
they may propagate and their children usually grow to normal stature 
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Fngelbach lias reported the successful administration of the growth 
hormone to such a patient, a nine-year old girL Yon Monakow pro- 
duced rapid growth m a fourteen year-old dwarf with the same sub 
stance, and other cases m which the use of this hormone has been ef 
fective have recently been reported As far as I know the growth 
hormone is not as yet available commercially, but when it is, its avail 
ability will present many perplexing problems to the practicing pedi 
atnst Wo will lia\e to decide upon proper indications for its use and 
answer snch questions as ‘what is a dwarf?” The reviewer feels that 
the responsibility added to the profession would be so groat that this 
biologic substance should be given thorough trial in established clinics 
before it is marketed to the profession at large Perhaps I am over 
timorous but I shrink from the thought that m my declining years I 
might have to face resentful patients protesting that I had made them 
too tall or had neglected to make them tall enough 

Pituitary gigantism is a clinical entity resulting from overproduction 
of the acidophilic cells before the age of puberty, in reality a jmenile 
acromegaly The overgrowth of the body is more uniform than in 
acromegaly, however because the epiphyses have not yet closed Sex 
ual function, as might be expected from what we know, is usually 
decreased. 

It is conceivable that tins disease might prove amenable to treat 
ment with gonadotropic hormones which tend to dose the epiphyses 
and bring on maturity Since excessive stature is, in my opinion, a 
much more tragic situation fhan being undersized, this subject may 
well interest the clinician of the future 

Pituitary cachexia , Smunond’s disease has received considerable at 
tention from practitioners treating adults Silver in his report cites no 
instance of this condition m a child However 1 have recently had 
under my care a fourteen year-old girl who presented this syndrome 
She lost 40 pounds in one year, stopped menstruating showed a basal 
metabolic rate of minus 80 microsplanclinia, lassitude, and anorexia 
After obtaining an increase of symptoms if anything with thyroid 
administration, she immediately improved when given antmtnn sub 
cutaneously, 2 c c daily For a week she gamed 1.5 pounds daily and 
finally haB put on 34 pounds all of her subjective symptoms have dig 
appeared but to date menstruation has not been reestablished It 
would not be surprising to find that some of the more obscure maladies 
characterized by growth disturbance have their basis m pituitary dys 
funotion. Premature senility progena, bears a marked resemblance 
to pituitary cachexia. 

In all cases of thyroid and adrenal dysfunction the pituitary factor 
must he considered because of the marked stimulating effect which 
the hypophyseal secretions exert upon these glands 

Since pituitary basophilism, Cushing’s disease, and acromegaly occur 
only m adults, they interest the pediatrist only as they illustrate the 
multiple effects produced by overactivity of two of the cell types in 
the anterior hypophysis, the basophil es and the acidophilcs, respectively 

Pituitary basophilism is characterized by obesity confined to the head 
neck and trunk, decreased sexual activity hirsutism, cyanosis, poly 
cythemia and decrease in the calcium of the bone and in the blood 
Bugar This disease has always proved fatal in a few years The 
symptoms are explained on the basis of basophilic adenoma with o\er 
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production of the gonadotropic hormones, pressure effects, and sec- 
ondaiy endocrine abnormalities due to the influence of the pituitary 
on other ductless glands 

Acromegaly is usually due to adenomatous overgiowtk of the acid- 
ophilic cells It results in growth of all paits of the body still capable 
of responding to the giowth hoimone Enlaigement is noted m the 
actral parts, in the penosteum, tongue, skm, nasal cartilages, larynx, 
and m the hair giowth In women it is customary to state that they 
become moie masculine, exhibiting virulism, an effect piesumably due 
to secondary adrenal stimulation As is the case m basophilism, pres- 
suie effects may cause complications in the picture due to dysfunction 
of the posterior lobe and of the hypothalamic region of the brain 

Pubertas praecox of pituitary origin and pituiianj eunuchoidism and 
myxedema have been descubed but aie extremely rare clinical con- 
ditions 

It is probable that dystiopJna adtposogemiahs, Fiohlich’s syndrome, 
and allied conditions will be much better understood as soon as experi- 
mental work on the relation of the hypophysis to fat metabolism clarifies 
the atmospheie ¥e have all seen so many of these fat, hyposexed 
childien develop into tall, sexually competent individuals without 
therapy that great caie must be used m evaluating reports 

As far as the value of oral admmisti ation of pituitary hormones is 
concerned, there is much difference of opinion Reseat ch workers al- 
most unanimously contend that gland extracts are impotent when 
given by this route Yet, many competent clinicians have reported 
results which seemed favorable This is one of the many conti oveisial 
issues which will have to be decided by experience In the meantime 
it behooves us to keep an open mind 
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OHAIRilAIs HITiTi — Urbach nay* m hie book, SUn Ditcase* and Nvtntxon, 

Whoever seriously trie* to deduce from such a maze of controversial opinions and 
contrasting personal experience*, any definite conclusion* as to the proper treatment 
of infant do eczema surely finds himself in n quandary ' 

He is right for two reasons. First, under the heading infantile eczema” are 
grouped a number of different dennatoaee. Furthermore individual skins ma> 
react to the same stimulus with different types of eruption or to different stimuli 
with the same type of eruption. Second there is no disease in which it is easier to 
moke false observations or to draw incorrect conclusions from true observations — 
much very unsound material has apjienrcd in the literature. 

In spite of tiie fact that thcro aro included under the heading eczema' so rend 
different conditions, it is probably best for our purpose* to inclado them under one 
heading for they are so closely interrelated and one mny shade Into the other so 
imperceptibly that it Is often not possible to make olean-cnt and sharp distinctions 
nntil we know a good deal more than wo do now 

For the preaont we may include un ler the heading tho infantile eczema, group ’ 
tlie following conditions 

1 Scborrhoic dermatitis 

A. Erythrodennla desquamativn 

2 Allergic eczema 
A. Atoidc eczema 

(1) Infantile 

(2) Chronic in older ddlilrrn 
B Contact dermatitis 

3 Mrcotio eczema 

BEBonitnEic nnRiiATiTis 

Seborrheic dermatitis i*. characterized by patches of inffanmintion with seal mg 
The scales may or may not bo yellow and greasy There is no Tcsleulntlon, and thero- 

Thl* of course should rot b« called "oczema, bat It U m often eUnicnllj IndU- 
tinRuUhnblo from chronic oczema and so many times hi superimposed upon *n atopic 
eczema, that It In probably best to Include it In the pro up. 
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fore no oozing It begins tisualh on the scalp, extending to the forehead and cheeks, 
or nun occur m patches on the body As regards infants, ue may perhaps recognize 
two varieties the first corresponding exactly to the adult type, with rather sharply 
margined patches on the face, chest, oi back and the usunl scaling ThiB is not \erv 
common The second, or moio common, type, seen especially in young mfRnts, is 
characterized by greasy scales on the scalp, or "cradle cap," and some m\ oh ement 
of the cheeks and forehead, but not m sharply defined patches I am not at all 
sure that we should call this seborrheic dermatitis, but there is certainly plenty of 
seborrhea of the scalp and dermatitis of the face This may clear up, or it may 
develop into a true eczema as the baby grows older, with yesiculation and oozing 
and wider distribution It may be often looked upon as the first stage of eczema. 
Seborrheic dermatitis m its pure form is not an allergic disease, but, on the other 
hand, since a great mam allergic infants with eczema have seborrhea of the scalp, 
it may bo said that in y oung infants it is often impossible to draw a hard and sharp 
line 

The dermatologists tliemselies do not know accurately the etiology of seborrheic 
dermatitis From time to time various observers haie isolated special fungi and 
havo claimed that it was a fungus disease Some re, ent work is by -McLeod and 
Dowling in England,* who isolated a fungus that they call ‘ ‘ pityrrosporon, " and 
reproduced lesions similar to seborrheic dermatitis, by inoculation with it This has 
not been genernlli accepted by dermatologists, however The fact that clean cut, 
typical cases of the disease aro usually cured with sulphur and salicylic acid does 
indicate its possible parasitic origin, however In infants, particularly, it is pTobable 
that metabolic errors pint an important part, but the naturo of these is unknown 

As a subgroup under seborrheic dermatitis, we should include that curious and 
little understood condition, erythrodermia dcsquamativa, which begins m the first 
few months of life and is characterized by an intense redness all oier the body, 
tibuolh with a good deal of scaling and alway s with well marked seborrhea of the 
scalp It is looked upon In Moro as the "hohen typus" of seborrheic dermatitis, 
because in the milder forms with a patchy, instead of a diffuse, redness they are very 
similar In some cases tlvere nun be almost no scaling, simply an intense redness all 
over the body , it mm be that these several forms are m reality different diseases, 
but it seems best for the pieseut to include them m the same group In the pure 
form of this condition there is not the v calculation of true eczemn, but I have seen 
cases of atopic eczema with positive skm tests, which cases were very similar to 
erythrodermia It is lery likely that an allergic baby with an added marked 
seborrheic tendency may react with the picture of erythrodermia rather than with 
the usunl soattoud vesicular eruption of atopic eczemn In its typical form it is 
probably not allergic 

No one know a anything about its etiology The most varied, and sometimes the 
most fantastic, methods of treatment have been recommended, but here again it is 
apparent that but little of real value is known I hate had very good Tesnlts in 
some cases w ith a Ion fat and sugar and rugh casein diet In the cases m wluch 
this diet has worked, I have seen the skm clear entirely in from three to six weeks 
It is important to pat a good deal of attention to the nntntion of these babies, not 
to underfeed them, and to start a full mixed diet as soon as possible They cannot 
be cured In anv local treatment, and bone and ointment or vaseline with salicylic 
acid does as well as nnvfhing 

ALLERGIC ECZEMA 

For the* 1 ot ecz<* g\ may be defined ns a condition of hvpersensi 

tneness t to nl il individuals arc not sensitive 


•Brit 


o 13B 


3030 



MI ERIC A V UADEiir OP PEDIATRICS 


407 


Under the heading * ‘allergic eciemu. 7 ’ I would include atopic ecrema and con 
tact dermatitis. Atopic ecrema is often hereditary may be associated with asthma 
or hay fever, and gives positive akin testa to proteins by the scratch or tntra 
cutaneous method also reagina in the blood can often be demonstrated by pnsaivo 
transfer 

A baby two or three months old begins to have seborrhea of the scalp and an 
eruption on tho cheeks, which aoon becomes vesicular and ooxy and spreads to tho 
outer sides of tho lowor legs or to anv part of tho bodv In the 1 mg inning In verj 
voung Infants skin teste to proteins may be negative (shown so well by Smvth) 
but as the baby grows older the testa become positive porticnlarlv to egg 

This is n very important and interesting baby because, frineo he represents the \ery 
first stages of allergy, it Is always instructive to study any disease condition in its 
primitive form. He may havo ecxema for a while and recover from it spontaneously 
he roav be cured by intelligent treatment be mnv develop chronic ecxema with 
multiple sensitivity and have it for years or lie may develop hay fever or asthma 
with or without tho eexoma and be an atopic individual the rest of his life 

About two-thirds of all cases of ecxema in infants and children ore atopic- Skin 
testa to proteins are of very considerable vnluo in dealing with this group As vou 
nil know there has been a great deal of discussion ns to whether tho cutaneous 
or intmeutoneoua test is more valuable More recently the passive transfer test lias 
come into the field It has seemed to me that the cutaneous test is the beat, for 
many reasons, In dealing with Infants and children. If tho aamo concentration of 
at open is med there is no question that the intmeutoneoua test is more delicate 
but in cutaneous testing a very concentrated solution is ordinarily applied and if 
done properly it should very closely parallel testing by the intro cutaneous method 
In very sensitive infnnta generalised reactions ore not uncommon with tho intro 
cutaneous test and I was told in New York recently that in tho last year there 
had been three fntnlitics there as a result of this test The method of passive trans 
fer may bo used occasionally if an infant's skin Is covered with eruption too much 
for scratch tests, but is not very practical for general use and applies more to ccr 
tain special cases or to investigative work than it docs to routino work in the clinic 
or offiee. 

For infants the most common allergens giving reactions arc egg wheat and 
milk In older children sensitivity to foods tends to lessen, and sensitivity to 
epidermal* takes its place notably cat hair 

Skin testa have been found positive by various observers in from 40 per cent to 
80 per cent of different scries of cases of eexoma In my own scries the incidence 
jb nbout 60 per cent If one earefully selects those cases which appear clinically 
to lie of the atopic typo that is, the ‘ true ecxema 1 of More, the incidence is higher 
he obtained 80 per cent positive lcactions to egg white in this group 

The frequency of egg reactions is most interesting probably very important and 
not entirely clear In my own series, egg reactions occurred in about 56 per cent, 
and in forty six Infanta under six months of age who gave poaltho testa to some- 
thing forty two reacted to egg and twenty four to egg alone in spite of the fact 
that they had never eaten egg In a similar aerice of forty six the ages between 
six and twelve months only 12 reacted to egg alono, and in another scries between 
the ages of two and twelve years only eight It may bo taken aa a fact based upon 
some very accurate work by More in Heidelberg and Woringcr In Strasbourg that 
these egg reactions are duo not to some nemapodfle irritating quality of egg white 
but to a true and specific egg sensitivity It ia evident thnt these ecxemstoua bal ire 
who are egg sennit ivo anil who oro not eating egg are not having ecxema from the 
egg and that egg sensitivity In many cose* should bo looked upon ss an in lex 
of allergy rather than ns an immediate cause of the symptoms Tho origin of this 
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tion is of tlie epidermis rattier than of the cutis, and sensitivity is tested for by 
means of the patch test by which a small amount of the suspected substance is 
applied to the unbroken skin and covered with adhesive tape The reaction is n de 
layed one, and usually appears m forty eight hours or more The reaction is not 
urticarial but is manifested by small vesicles on an erythematous base, and some 
times the sensitivity is so exquisite that severe dermatitis is started by the test In 
the acute forms the character and distribution of the eruption usually serve to dis 
tinguish it from atopic eczema, in the more chrome forms the two may be very 
hard to differentiate Chrome atopic eczema, however, has a predilection for the 
front of the elbows and back of the knees, contact dermatitis occurs anywhere;, but 
especially on exposed surfaces, such as the face, hands, or forearms In contact 
dermatitis there is nlmost always some tendency to vesienlation , m chrome atopic 
eczema there rarely is This conception of eczema and the use of the patch tests 
were brought to America by the pupils of Bloch and Jadassohn and have been of 
the greatest possible value m dermatology, more particularly for adults 

In children, if the eczematous process began during the first few months of life, 
it is almost sureli atopic, if it began suddenly on a previously healthy skin at some 
time during later childhood, it maj be of the contact variety Since very little 
work has been done with contact dermatitis m babies and children, I do not feel at 
all certain how common it mav be The infant and v oung cluld come into relatively 
little contact with the things which cause this type of eruption, and it is probably not 
nearly as important m infants and children as m adults I have recently seen, how 
ever, three cases in young children which were apparently contact dermatitis, two 
probably from the dye in clothes and one from turpentine. 

I luue not been able to duplicate Dr Deck’s woik with patch tests In a senes 
of twenty five cases, using the same tcehme and the same allergens,* I have had no 
positive reactions whatever If tlus paper is carefully studied, it will be seen that 
most of bis positn e patch tests were to feathers In a group of twenty five con 
secutive infants m mj clime with the usual type of facial eczema, I found that 
fifteen slept on no pillow, four on kapok or cotton pillows, and only five on feather 
pillows Practically all of Dr Peck's babies slept on feather pillowB Furthermore, 
I ha\e had recently a number of cases with very strongly positive scratch tests to 
inhalants, cattle hair, silk, cottonseed, and cat hair, and patch tests in these cases 
gave no reaction whatever I should, however, like to see a large series with nega 
tive scratch tests, tested bv the patch method with the Bame nonprotem substances 
that are used for adults The subject of coutact dermatitis m infants and young 
children is practicnlh an unexplored field and needs much further study The dis 
tinction between contact dermatitis and atopic eczema is an important one, and 
it seems likelj that wlulo the so called "external’' protein allergens (cat hair, 
silk, and cottonseed ') may occasionally work by contact, they more often work by 
inhalation. 

MYCOTIC “ECZEMA" 

In the last few i ears fungi have assumed great importance in dermatology, and 
mnnv eruptions hitherto classed as eczema m adults have been found to be m 
reulitv fungus infestations The two organisms responsible for most of these erup- 
tions are members of the trichophyton group and Monilta albicans, the organism of 
thrush. There are many leports in the literature of ycastlike fungi (cryptococci) 
having been found m various eczema like dermatoses, but tliese forms occur so often 
on normal skin that their etiologic significance is in some doubt Monilia albicans 
does not apparently occur on normal skm and if this is recovered, the chances are 
that it is the cause of the skm lesions 

•Dr Peck used the some allergens In urotetn powder form tlmt are ordlnarllj used 
for scratch or Introcutaneous tests In stopj 
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•Little has been done ns regards the presence of these infestations in infantile 
ecxcmru Bchnmberg in 1915 reported one of the first cases of thrush of the ikin 
in an infant and Peck has reported a case of trichophyton infestation in a child 
of fifteen months, but them is practically no information as to how common, these 
infestations may be in wliat is ordinarily cnlled * eczema- * 

In the last two years I have been very much interested in this question and lime 
been using the intraeu ton eons monflia and trichophyton tests routinely It is too 
earlv to make any very deflnito statement* or to be snro of the value of these testa, 
but so far the work seems to indicate the following 

1 Trichophyton infestation is very uncommon in infants and children and is of 
little or no importance as a cause of eczema." 

2 Monilia (thrash) infestation may be of some importance either a* a primary 
cause or as a contributing cause of ‘eczema" in from 10 per cent to 16 per cent of 
all cases as it occurs in young children. 

3 Monilin is probably of no importance in tho ordinary facial typo of infantile 
eczema But if there are patches of scaly eruption in the groins, or large rather 
sharply defined areas on the body, or involvement of the fingers and nails, we ihonld 
suspect tho presence of this infestation. 

Knowledge of fnfantile eczema is br no means adequate, but with the invaluable 
help of the dermatologists and allergists the subject lias certainly become much less 
obscure than it wns a few years ago We should follow closely their work with 
adults and take unto ourselves as much of it ns seems applicable to our own portion 
lnr field. 

A few procedures in the therapy of infant do eczema really may work a greet 
many which are often used con do no good whatever If se can learn what Is use- 
less and prevent ourselves from doing things that are not founded upon sound ob- 
servation and carefully Interpreted facts, wo aliall have gained n good deal 

DR. IRVINE UcQUARRlF — Dr Hill s coroprehensivo review of the subject 
makes a foundation for any new approach to the subject because he has presented 
the problem in such a way that we aR must have entirely open minds about it Ap 
proximo tely two years ago Hansen conceived the idea of investigating tho possible 
clinical bearing of a disco verr made In 1929 by Dr George Burr and his wife 
regarding tho requirement in animal nutrition for unsnturnted fatty acid* Thcso 
workers, and almost simultaneously Mendel and his colleagues, discovered that rati 
placed on completely fat free diets which were adequate in all other respects soon 
developed a definite syndromo characterized In the early stage* by scallncss of the 
skin and in tho Inter stages bv cessation of growth necrosis of tho tail and 
pathologic alterations in the kldnev*. Burr found that when he added certain 
fats to the diet of these experiimntnl animals they again began to grow and the 
skin scalincss disappeared entirely lie Inter found that tho essential substances are 
the unsnturnted fatty acids in the fat inch as linolic llnololc and possibly arach 
adonic acid which ha\o double bonds in their molecules. 

Hansen empirically began f ceiling linseed oil to certain eczematous babies receiv- 
ing no other form of therapy After d period of a few week* he found that 
several babies whom lie was treating by tbl* method In the oat patient department 
were verv much better Since patients with eczema are not so common, he could not 
investigate this observation ns fast os ho wished. Therefore, he obtained samples 
of blood from rat* fed on fat free diet* in Dr Burr's laboratory and on these de- 
termined the total iodine absorption value* of tho scrum and tho iodino number of 
the serum fatty ndd* ns he lrnd previously done in the caso of normal and 
eczema to ns infants He found in a short time that he was getting very low values 
in the experimental rats just as he had in the eczematous infant* 
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New eczema patients have been taken into the hospital where he could make 
careful clinical observations and at intervals determine the iodine number of the 
serum fatty acids in duplicate To date over thirty of the patients studied in this 
manner have been found to have loner iodine absorption values during the active 
phase of the disease than normal control subjects of s imil ar ages 

A large majority of these patients have shown marked improvement with no 
treatment other than feeding them linseed or com oil, that is, products high in 
unsaturated fatty acids and restraining the limbs to prevent scratching Accompany 
mg tins clinical improvement Hansen has found the iodine absorption value of the 
serum to increase from subnormal to essentially normal levels 

In a few cases he has tried the effect of tar ointment, a standard form of local 
treatment which is recognized as being very effective in clearing up the skin lesions 
temporarily These patients as well as those subjected to the oil treatment were 
kept on the regular ward diets He found that these patients, when successfully 
treated with tar, showed a similar increase m the serum unsaturated fatty acids 

These observations do not tell, of course, whether this phenomenon that Hansen 
has observed is the result of the eczema or whether it is an underlying basic factor 
in the etiologj Certainly we have contmued to look, as Dr Hill pointed out, for 
general constitutional systemic factors rather than just local factors, that is, for 
some reason why theso babies have eczema where the normals do not I think that 
the factor of allergy has satisfied most people, but I can see that it does not satisfy 
Dr Hill, nor does it seem to me to meet nil of the requirements of a satisfactory 
theory because I have had similar unsatisfactory experiences with patients We 
get patients who have skin sensitivity and who do not improve after withdrawing 
from the diet the material to which they are skin sensitive Again we see babies 
responding well to withdrawal of other substances to which they aro not akin 
sensitive While allergy is a constitutional factor that one can hardly escape, there 
may well be others of equal importance, such as the dietary factor that I have 
discussed here 

It is rather interesting that von Groer, of Vienna, in the course of studies on the 
relative nutritive values of carbohydrate and fat kept two babies for periods of 
several months on fat free diets It was noted incidentally that one of the babies 
developed what he called an “exudative diathesis” at the end of three months The 
author comments about thi3 in a senuhumorous way to the effect that this observation 
was rather odd m the light of Czerny’s claim that fat intolerance is an etiologic fac 
tor m infantile eczema It appears that what he actually did was to deprive these 
patients of unsaturated fatty acids for one thing The effects of fat free diets 
have not been reported by other observers, as far as I know One of our colleagues 
volunteered last winter to go on a fat free diet and has remained on it for ap 
proximatelv six months now I have examined him sennweekly for any change 
whatsoever that might result, but clinically he has remained entirely normal. His 
iodine number has fallen from 122 to 95 Whether, after he has been on it for 
another few months, he will develop skin eruptions or not cannot be predicted I 
doubt whether he will show anything, he feels perfectly well and is getting along 
satisfactonlv That does not prove anything as regards the growing infant, of 
course We know that an adult kept indoors on a diet free of vitamin D does not 
develop rickets of tin infantile tvpe Osteoporosis finallv develops, but not typical 
rickets Thus, our adult subject may not develop eczema under conditions favoring 
its development m an infant 

As regards the mec hanis m of local treatment with tar ointment, we cannot specu 
late too much, hut it is interesting to note the fact recorded by Hendel and Mulct, 
of Montevideo, that appbcation of tar ointment to the skin of mice prolnccd an 
increase in the neutral fat of the liver and certain changes m the skm lipids This 
discovery points to a generalized or constitutional effect These results, together 
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tTith the observation that application of tar ointment to one eczematous area of skin 
la often followed by improvement of areas not treated, indicate that there ia a 
constitutional effect from local application. Some have argued thqt cool tar has 
no specific effect at all because control areas of sldn, to which it is not applied, often 
improve as well os those treated, but ono can interpret it just os well the other 
way 

I would like to say in conclusion, regarding this preliminary work on the rda 
tionship of fatty acid metabolism to infantile eczema, that no rigid Hslm made 
for it as a final word regarding etiology or as a panacea for all ecxeraatoid lesions. 
The observation is simply recorded that there is a disturbance in the unsaturated 
fatty adds of the blood plasma in many cases X think yon will agree with mo that 
it is a rather promising load for approaching the problom from a new angle. Un 
doubtedly as this is tried all over the country with inadequate doeea of off, we are 
going to have some discordant results. There will be overenthuriasm in some quarters 
and discouragement in others as with all new procedures bot I believe that some 
genuine advance toward solution of the eczema problem is in the offing in this 
direction 

DISCUSSION 

DB JOHN RUHRaH (Balttmohe, Md ) — I would like to ask Dr Metjaarrie 
how much oil he gave was it taken and tolerated well, and whether olive oil would 
be borne better! Did the infants get entirely well! 

DR. McQUAREIE — We cannot say whnt the optimal dosage is yet, bnt usually 
it is in the neighborhood of an ounce n day — all the way from half an ounce to 
two ounces a day in babies ranging from five to eighteen months. Sometimes part 
of the fat in the milk Is removed and the oil whipped with tho milk, nt other times 
it Is fed with cod liver oil. 

The effect, clinically, Is fairly striking There was one recurrence within a period 
of about twelve days The baby went home clear and came back erupted again. 
There may bo some external factor but his lodme number had gone down from about 
111 to 85 Whether the eczema had produced the low iodino number or whether 
tho fact that he had discontinued the oil some timo previous to leaving the hospital 
and had had no more, I don't know Dr Hansen has had other patients who hare 
gone five months without showing any recurrence. He has ha J some who have been 
free from eczema for considerably over a year 

CHAIRMAN HILL.— Did you use a purified linseed oil! 

DE. McQUAEEIE. — It is raw linseed to avoid lead, os occurs in the process of 
‘boiling ' 

CHAIRMAN HILL. — Have you ever used that special artists' oil tliat la pure 
white! 

DR McQUABBEE. — Dr Honaen has used raw linseed oil obtained for this special 
purpose by our hospital drug department. 

CHAIRMAN HILL. — Is the corn oil falrlr efficient if you give enough of it! 

DR, McQUAREIE. — Yes, it is edlblo oils arc probsbly all loss effective than the 
linseed oil, the effectiveness apparently being directly dependent upon the content 
of linolio add The iodine number which measures the degree of unsaturation of 
tho fatty adds, runs from 20 to 30 in ordinary cow s milk fat and from 40 to 00 
in breast mlTV. That of linseed oil ranee between 100 and 200. Other oils show 
intermediate values. 
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their eczematous babies, securing normal controls at the same time, we shall learn 
more about it than we ever can by working haphazardly Patients like one little 
boy who is in our hospital at the present time with an eczematoid eruption may not 
respond to oil administration, but the) differ from those w'ho do in having normal 
serum fatty acid iodine numbers Infection ought also to be noted. We had m 
the hospital for several montlis an eczematous patient with otitis media and infec 
tion around her ears and in the cervical glands with a relatively low serum iodine 
number in spite of nearly two ounces of linseed oil a day Following the disap- 
pearance of the infection, the skin gradually cleared, and tho iodine number of the 
serum fatty acids returned to normal. 

CHAIRMAN HILL — Infection can work in two ways, it is very common to 
see a baby with very severe eczema get somo sort of infection with a high fever and 
hn\e Ins eczema disappear overnight We have all seen that, and then, when he 
gets nd of his infection and fever, the eczema comes back the same ns before Not 
infrequently dnrmg acute upper respiratory infections a baby or young cluld will 
have hues, and it is also true that if there is a chrome focu3 of infection anywhere 
in a child with eczema, it is a very good plan to clear it up I don’t believe that 
infection accounts for the underlying process m most cases 

DR McQTJARRIE — Hansen uses the Page, Pastemoch and Burt modification of 
the Rosenmund Kuhnhenn method for his iodine number determination It is quite 
an easy technic for chemists who do that work in the laboratory 

DR FRED RITTINGER (Cleveland) — Have )on ever used soy bean oil? 

DR McQTJARRIE — Not since this study haB begun Sobeo, which Dr Hill in 
troduced, contains nearly all the fat as olive oil 

DR RITTINGER — What is the iodine number of soy benn oil? 

DE McQTJARRIE — I do not know 

DR WARD E COLLINS (Kalamazoo, Mich ) — Have yon seen children with 
eczema for a long time who fail to grow and gain and who seem to be suffering 
from an infection with considerable glandular enlargement and fever? 

CHAIRMAN HILL — Yes, I think that applies particularly to chrome cases in 
children from a year to three veirs old with general glandular enlargement, very red 
skins, thoy are prett) miserable cluldren all around There is somo underlying 
process going on which we don 't understand. 

DR BARBA. — Rotner found that, if the mother was inoculated with horse serum 
late in pregnancy, a passive transfer developed m the individual offspring a varying 
period after birth, which transfer was lost as the child grew older 

CHAIRMAN HILL — That is much what happens in atopic eczema The child 
is bom normal and doesn’t begin to have eczema until ho is three or four months old 
He is eating nothing but milk but is apparently sensitive only to egg 

Ha 3 anyone any suggestions or ideas to offer as to the local treatment of eczema? 
Or have any of you had any experience with hypoallergic milk? 

For some time in every case of milk sensitivity which gives good reactions to 
casein, or lactalbumin, I have been testing also with goat’s milk and human milk, 
with milk heated to 130° C with casein amynoids, a digestion product of casein, 
and milk peptone, a digestion product not broken down as far Almost all 
patients who give reactions to cow’s milk will react to goat’s milk, and mo3t pa 
tienta who react to casein will react to the heated milk as strongly as they do to 
unheated milk. If I have a case of real milk sensitivity, I very much prefer 
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a milk free diet mthcr than trying to get around it in any other war Although If 
there is only a lactnlbumin sensitivity era porn ted milk is often indicated and I 
like to use it at a routines feeding anyhow for many rases. It it very easily di 
gostible. 

I dan t ubo sober a great deal except In milk-sensitive cases sometimes for very 
bad cases, not of milk sensitivity, it does well. As regards various milk formulas — 
shifting around from ono type to another does not make enough difference to amount 
to anything 

DR, DONALD C MEBANE (Toledo Ohio) — I continually underfeed the in 
fonts a little and give them variety in order to prevent infantile eciema. 

O H AP R MAh. TTTT.Ti- — Overfeeding is a very potent cause of eexema. 

I think wo get better results with crude coal tar locally than with any other one 
thing Bat it is black and dlity Witldn the last few months we have used a wldte 
tar, different from any of the other white tar preparations, which mav amount to 
something 

Dll K Q PAD FIELD (Sauna, Kan ) — I would like to ask Dr AIcQuarrie if 
using the crude coal tar locally raises the iodine number any appreciable degree? 

DR- hlcQUABRXE — In the few observations made so far the iodine number has 
been low to begin with and after the patients had been treated with crude coal tar 
preparations anil the eemma had cleared np the iodine number had increased 
Whether it is the tor or whether there is some indirect factor that raise* it as the 
patient gets better I could not say 

DR. PAD FIELD — In the light of your work, my treatment of these patients 
seems terrible. I had been firmly convinced that fat probably caused more liann in 
the edematous children than proteins, consequently I have pot them on n fat 
free diet and used coal tar ointment with apparently good results. 

DR McQUARRIE — It nay be that tho cool tar is doing that. 

CHAIRMAN HILL. — Perhaps I enn answer that to a certain extent Tho first 
idea, of the harmful effects of fat in ec reran was brought out by Cxeray with his 
‘exudative thesis. If a baby is grossly overfed with fat, taking awnv some of 
the fat will do him good but nowadays with whole milk mixtures instead of cream 
mixtures, no baby is grossly overfed with fat Tho effect is not directly on tho 
edema, but on the nutrition of the skin. The typo and intensity of eruption is de- 
pendent upon the nutrition and chemistry of the s kin . Some babies will show ono 
type of eruption and some another type, for that particular reason. 

In certain fat babies who have probably a good deal of fat in tho skin and the 
seborrheic type of eexema with fatty, greasy scales, getting rid of some of tho fat 
in the diet will do them good. Getting rid of the fat in the usual baby who isn t 
ovemourishod, does not do n greet deal of good. 

PR. A B. GROSSMAN (Cleveland) — -Do you find that by taking children nwnv 
from their homes, especially the poorer homes and hospitalising them, their ecscrans, 
especially of the infectious typo, clear up without any treatment, just by altering the 
hygienic care? 

CHAIRMAN TTTL L — Positively I am sure of that. Tho question of taking 
eexematous babies into tho hospital is not easy to decide. They pick up infections 
quickly and are very likely to die. We have had some very unfortunate experiences 
with several edematous babies in hospitals Dr Schwarts has written a good 
deal about it, as you know 
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Report op the Committee on Hospitals and Dispensaries of the 
American Academy of Pediatrics (Continued) 

T he second report concerns hospitals in Itegion H of the American Academy 
of Pediatrics Only hospitals having at least twenty four beds for children are 
considered Bnssmets are included m the pediatnc service when that service is 
under the direction of a pediatrician 

Region II represents the states of Alabama, Florida, Georgia, Kentucky, Louisiana, 
North Carolina, Oklahoma, South Carolina, Mississippi, Tennessee, Texas, Virginia, 
and West Virginia In tins entire region there are only twenty one hospitals having 
an infants’ and children s sen ice of twenty four or more beds and bassinets 
The following Table I gives the distribution of the respective services by states 
and the relative sizes of these services 

In twelve states and among twenty one hospitals, all of the services combined 
have a total bed capacity of 1,162, bassinets, 601 The largest number of beds 
m any one hospital is 215, tho smallest, 18 The largest number of bassinets is 
75, the smallest, 12 Two hospitals do not include bassinets in their report and 
apparently do not have them In no state are thero more than three 21 bed services 
Kentucky and Tennessee each have tlirec All others have only one or two 

Residents — Ten of these twenty one hospitals employ a full time pediatnc resident 
One employs two residents All pay the resident a salary which varies from $25 to 
$80 per month. In four instances the pedmtnc residont does not serve exclusively 
m the pediatric department 
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Internes — Four hospitals offer a special mteraeslup m pediatrics Sixteen offer 
rotating mtemeslnps m which part of the time is spent exclusively m pedmtncs 
The usual penod of the latter service is one, one and one half, or two months 

Attending Staff — Eighty five pediatricians comprise tho attending pediatnc staffs 
of the twenty one hospitals The number for states vanes from three to sixteen, 
but onlv four report eight or more The penod of the respective services vnnes 
from two to twelve months Only one hospital reports a service as short as two 
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months. The majority of tho services are for six to twelve months but six report 
•crvices of three- or four month periods, 

Newborn Service — Fourteen hospitals maintain their newborn service under tho 
supervision of the pediatne department. 

Nursing — There is a special nurse in charge of the children s department in 
each hospital. Fifteen of these nurses have had special pediatric training Among 
a few, this training has been for a period of only two throe or four months. 
Nineteen hospitals hnvo student nurses. Tliair average tune of service usually is 
from two to four months. The average student nurse has from two to ten infants 
under her care, and, when she Is in the children's department sho will care for 
from three to ten children. 

Social Service — Seven hospital* has e a special social service for children. 

Diet Kitehen — Fourteen hospitals lmve a special diet kitchen for infants, and 
eleven have one for children. 

Schooling and Recreation ■ — Schooling for convalescent* n provided in four has 
pitnls and recreation in fire. 

Dispensaries — -Nineteen hospitals maintain a dispensary foT children With oalv 
a few exceptions these clinics arc open daily with attendance varying on the average 
from twenty five to fifty patients. In a few instances the attendance figure is from 
ten to twelve patients. In fourteen instance* the same *taff serves in both hospital 
and dispensary Bcsidents serve m the dispensary in six of the ten hospital* having 
residents, and interne* servo there in thirtoon instances 

Table II presents figures concerning admissions dentin, autopsies and percentage 
of death* and autopsies 
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Include* necropsies on *tU1bom. 


COMMENT 

Comment will be restricted to this report without comparison with tho figure* of 
the first report. Comparative figure* from all region* will be disrufwd in a final 
report 
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The fact ib Somewhat surprising that in this large area comprising twelve states, 
only twenty one hospitals with pediatric services large enough for consideration m 
this report are found Furthermore, among these hospitals there is a seemingly 
low total of 1,763 available beds and bassinets for infants and children. Several 
factors probably influence these figures, among them, the economic status, population 
density, and possibly some backwardness in developing better pediatnc departments 
m the hospitals in this region. 

Six hospitals have a pediatnc department which they consider large enough and 
of sufficient importance to warrant the employment of a full time resident Ten 
report that they have a pediatnc resident, but in fonr instances he does not serve 
exclusively m the pediatnc department 

Fonr hospitals offer special pediatnc mtemeships, and among sixteen institutions 
offering a pediatnc service as part of a general rotating interneship, the usual time 
spent on the service is from one to two months A rather limited pediatnc knowl 
edge would be acquired in one or even two months 

All hospitals have attending pediatncinns There is a total number of eighty 
five for the entire area, or about four per state There are considerably more than 
eighty five pediatncians m Begion Ft. Allowing for a large group who confine 
their hospital staff associations to children’s hospitals, there must remain another 
considerable group who do not have on opportunity to serve m pediatnc departments 
of sufficient size to afford them valuable experience 

Newborn semces should be under the complete or at least partial supervision of 
the pediatnc department but are not m seven of these institutions 

Nursing is apparently supervised m each of the twenty one pediatnc services by 
a graduate nurse Howover, according to our information, six of these nurses have 
not hnd pediatnc training, and among a few their special pediatric training has 
beon for two short periods of time to be of much value 

Pupil nurses are trained m nineteen hospitals, nnd the extent of their pediatnc 
training is abont the same as that in anj general nursing course, that is from two 
to four months 

One third of the hospitnls maintain a social service department for children, two 
thirds, a special diet k tclien for infants one half, a diet kitchen for children These 
figures are gratifying when one considers that mnnv of the children’s services are 
relatively small 

Schoohng and recreation for convalescents do not receive much emphasis among 
these hospitals Less than one fifth provide schooling, and less than one fourth, 
recreation 

All hospitals hut two maintain a children’s department m the dispensary, and in 
general the attendance is good, often being thirtv or forty children per day In two 
thirds of the hospitals, the same pediatnc staff serves both hospital and dispensary, 
but internes and residents are in service there in too few instances 

Ton may draw your own conclusions after perusnl of Table II Wo merely point 
out that the total number of children and newborn receiving care m these hospitals 
during one >enr is not large The newborn death rate is eommend'ibly low in some 
and much too high m others The autopsy percentage figures for both children and 
newborn show considerable room for improvement in most instances 



Academy News 


The Region I meeting of the American Academy of Pediatrics will be held Friday 
and Saturday Oct, 11 and 12 1035, at the Bellevue-Stratford Hotel, Philadelphia, Pa, 


Dr S. Herman Lippitt, Milwaukee, Wia^ who had just been elected to Fellowship 
of the Academy Dec. 1, 1934, died suddenly Dec. 7 1984 of heart disease 


Dr Roger H. Dennett, New York, N Y died of heart disease Fob 8 1935 Dr 
Dennett was bom fifty-eight roars ago in Boston and took his medical degree at 
Harrard University He was the author of several books and a contributor to the 
Jour nal 


Dr K J Huonckens, Minneapolis, has accepted the state chairmanship for 
Minnesota. 


Erratum 

In the article, ‘A Statistical Analysis of 'Whooping Cough Cases, ’ by John A. 
Toomey, M JX, which appeared in the September 1934 Joubnal or Pidiatricb, the 
last sentence in paragraph 3 should read, ‘In our series, 87 7 per eent (instead of 
87 J par eent as published) of the deaths occurred during the first two years ’ 
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News and Notes 

The eleventh session of the International Association for the Promotion of Child 
Welfare will be held at Brussels, Juli 25 to 29, 1935 

There will be four sections social, 3 undieal, pedagogic, and medical Among 
the questions for discussion at the medical section are The status and needs of 
pediatrics in tho medical organization, infant mortality caused by the diarrheas, 
immunization against tuberculosis in infancy , and the training of the infant 

The meeting will be held in connection with the International Exposition in 
Brussels m 1935 Detaded information nmv be obtained from the secretary, Dr J 
Maquet, Ave de la Toison D’Or 67, Brussels 


The pediatricians of Louisville under the auspices of the American Academy of 
Pediatrics will give a practical postgraduate course m pediatrics on each Wednesday 
beginning April 24 and running through to Juh 1 The lecturers will utilize the 
patients in the Children's Freo Hospital where the course wall be held The hours 
will be from 9 to 12 A it and from 12 ’0 to 1 30 pm which wall enable men living 
from 75 to 1U0 miles from Louisville to put in mtensne work and get back home m 
time to tako care of any neeessarj calls The charge of the course will be $5 Cor 
respondenco should be directed to Dr Plnbp F Barbour, state chairman. 

The Children’s Free Hospital also extends nn invitation to any doctor visiting 
Lonisville to spend a day or week in the hospital wnrds getting acquainted m this 
wav with the nmver deielopments in pediatrics 


The following men haie been certified by the American Board of Pediatrics since 
the last report 

Edward Dyer Anderson, Minneapolis, Minn 

Wilham Willis Anderson, Atlanta, Ga 

Harry Calvin Berger, Kansas Citj, Mo 

Urban J Busiek, Spnngfielu, Mo 

Gerald M Cline, Bloomington, 111 

Wilham Orlin Colburn, Lincoln, Neb 

Joseph B Cowherd, Kansas City, Mo 

Vincent Del Duca, Camden, N J 

Darnel James Dolan, New York, N Y 

David Gmgold, Brooklyn, N Y 

Boy Edward de la Houssaje, Hew Orleans, La 

A Wilrnot Jacobsen, Buffalo, N Y 

Carl O Kohlbrj, Duluth, Minn. 

Pcntz M Kurzwcil, New Fork, N Y 
Sjlvan Daniels Lazarus, Brooklyn, N Y 
Bobert Holmes McBride, Sionx City, Iowa 
Balpli W McKelvj, Los Angeles, Calif 
Ellsworth Moodv , Joplin, Mo 
C TJlvsses Moore, Portland, Ore 
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Balph E. INeUley, Pasadena, Calif. 

Henry C Nlblaek, Chicago, I1L 
John Mott BectOT, San Francisco Calif. 
Phllhp BUaa Bothmnn, Los Angel ee, Calif. 
Henry Larned Keith Shaw Albany N T 
Donald C. Shelby, Los Angeles, Calif 
Cnrl EL Smith, New York, N Y 
Oliver Llnwood Stringfleld Stamford Conn. 
Sidney H Weiner, Boston, Mass. 

Edwin Theodore Wyman, Boston, Mass 



Book Reviews 


An Atlas of Infant Behavior Abnold Gesell, Ph D , MU, So D Volume I, 
Normative Senes (in collaboration with Helen Thompson and Catherine S 
Amatruada) , Volume n, Naturalistic Senes (m collaboration with A V Keliher, 
P L. Igg, and J J Carlson) Loose leaf with over 3,00 0 photographs Yale 
University Press, New Haven, 1934 

Infant Behavior, Its Genesis and Growth Abnold Gesell and Helen Thompson, 
McGraw Hill Book Company, Inc., New York, 343 page3, 1934 

This Atlas is an outstanding contribution m the field of infant behavior It is 
not only a unique but a most important contribution All studonts of infant develop 
ment and behavior are familiar mth Dr Gesell ’s work and methods of study In 
these two volumes some 3,000 action photographs have been selected from the thou 
sands of feet of film records made in recent years by Dr Gesell and his associates 
m the Clinic of Child Development at Yale University 

Volume I, Normative Senes, portrays the systematic deielopment bj lunar 
month intervals of postural development, locomotion, and various forms of adaptive 
behavior , thus the behavior pattern of the infant in the prone, sitting, and standing 
positions is shown month by month. Such adaption patterns are shown as the use 
of the cup, and cubes, as veil as more complicated patterns in older infants, as the 
use of ring, string, and bell. A study of the pictnres shows the growth and develop 
ment of behavior month by month far more clearly and graphically than could ever 
be possible by description 

Volume II, Naturalistic Senes portrays in a similar way the behavior of 
normal infants under the ordinary natural conditions of home life The behavior 
patterns of feeding, the bath, piny, and certain social relationships are portrayed as 
they develop month by month. 

The mechanical make up of the book is excellent The photographs, which are 
enlargements from 10 m and 35 mm cinema records, are clear and excellently re 
produced Each photograph has a brief explanatory note Only one side of the 
page is used, and, as the pages are bound m loose leaf, they may be separated 
and regrouped according to the needs and desires of the individual student The 
reviewer is overwhelmed with the obvious painstaking, tune consuming detail with 
which the pictures have been studied, selected, and finally brought together in this 
Atlas It can be stated without exaggeration that the Atlas is monumental in 
character and the possibilities of its use in teaching and research are tremendous. 
Everyone interested in the field of infancy can take a just pnde that such a work 
has come from an American clinic. 

Infant Behavior was published at the same time as the Atlas and has a definite 
relationship to it It summarizes the behavior characteristics in some twenty five 
situations in infante from the fourth to the fifty sixth week After two chapters 
devoted to the objects and methods of study, a detailed description of the behavior 
pattern in the various situations follows which makes up the larger part of the 
book Concluding chapters are “The Ontogenetic Patterning of Behavior/' 
“Mental Growth »nd Maturation/’ and “The Develownental Diagnosis of Infant 
Behavior ” 
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No attempt Kan been made m either the A tlae err accompanying volume to develop 
a seal a of norma. What the authors have been presenting is factual data. A study 
of the picture* of the Atlas gives a much clearer picture of the development of lTifnnt 
behavior than has ever been given before. The work is of importance to podiatriemni 
as well as to those whose field U limited to the study of infant and child development 

B. 8 Y 

The Crippled and Disabled. IIflkky II Kissleb, Columbia University Press, 
New York, 1035, p, 3S7 

The author defines the problem of the disabled as that of vocational maladjost 
ment He divides the disabled into five groupe the cripple child, the industrially 
disabled, the war disabled, the chronically disabled through disease and the group 
disabled through blindness and loss of hearing The problems and remedial measurei 
in general are discussed for each group and the various state and federal measures 
in force or enacted by the legislatures are given in detail It is a moot timely volume 
in view of the tremendous interest in social insurance, pensions and si m ila r matters 
now occupying public attention. 'Die author has collected a mass of information 
which is ably annlysed and presented in a clear direct m ann er 



Comments 


'T'HE legislation involving “social security ” winch has been proposed at AVash 
* mgton and concerning winch hearings are now being held before congressional 
committees is of fundamental importance to the medical profession. The Journal 
of the American Medical Association has recently outlined the proposed legislation, 
and a special meeting of the House of Delegates has been called to discuss the matter 
The measures proposed, if passed, will inevitably be the beginning of marked 
changes in the character of medical practice in the United States 

Certain measures hai e been proposed relating directly to the field of child welfare 
Some of these measures will undoubtedly be opposed by the American Medical Asso 
ciation The Academy of Pediatrics has taken no official stand m these matters 
although some pediatricians as individuals are supporting the child welfare measures 
In bnef, the child welfare measures propose an expanded program for mothers’ pen 
sions, federal cooperation in providing protection and care for homeless, dependent, 
and neglected children, federal aid in expanding maternal and child health pro 
grams, and care of the crippled child The last two items m particular call for 
matching state funds and provide that state programs shall be approved by the 
Children’s Bureau This involves the old questions which were raised in opposition 
to the Sheppard Towner Act 

P ONSIDElt ABLE confusion exists in regard to the Child LaboT Amendment, 
which is being so bitterly fought m many of the state legislatures Unfortunately 
many people who do not understand the situation look upon those opposed to the 
amendment as being m f av or of child labor This is quite contrary' to the truth 
There are mam individuals opposed to the amendment who are bitterly opposed to 
child labor The opposition lies in the vagueness and m the unlimited power winch 
the amendment gives to a bureaucracy at AVnshington AA'lide the extreme powers 
which the amendment permits as depicted by some of the opponents are absurd, there 
is a possibility of an abuse of power which is real and not a “straw man.’’ The 
writer of this is personally opposed to cluld labor and also to the child labor amend 
ment— a stand that has been difficult to make clear to members of some of the women’s 
clubs who have passed resolutions m fnvor of the amendment on tho commendable 
grounds of its doing away with child labor As a matter of fact, smee the necessity 
for the amendment is the thing we cannot see, why establish a situation wlucli may 
lead to trouble? The value of tlie amendment is all the more questionable in our 
mind m new of the recent statement of President Roosevelt that ono of the real 
accomplishments of the New Deal was the doing away with cluld labor 

AYhat irritates most is the necessity of explaining in detail that wo are against 
cluld labor when we sav we are not m fa\or of the child labor amendment It’s not 
the goal but the means to the end that is questioned The proponents of the amend 
ment unfairly classify opposition to tho amendment as favoring child labor 
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Introduction 

C ONFLICTING opinions have been held by pediatricians as to the 
value of particular fats m infant nutrition Some have maintained 
that, aside from their vitamin content, all fats vere alike and were 
valuable only as sources of energy Others have attributed a physio- 
logic significance to the chemical differences between natural fats, 
quite popular has been the belief that the fat of human milk repre- 
sented an ideal, peculiarly suited to the needs of the infant, and no 
little effort has been expended m devising imitations of this for use 
m artificial feeding The evidence m favor of this latter view has 
been scant} and for the most part unconvincing Recently, howeter, 
there have appeared a number of isolated observations’ which lend 
support to the view that fats are not alike physiologically and suggest 
that some of their components may peiform functions hitherto unsus- 
pected This has made it seem desirable to reinvestigate the question 
of the comparative value of diffeient fats fiom as many points of view 
as possible, and it u as with this in mind that the present work was 
undertaken 

An adequate comparison of different fats should imohe not only 
a study of their ease of assimilation but should also coier their fate 
after absorption It is quite possible that fats behave differently in 
their effect on respiratory metabolism, m ketogenesis, on water metab 
olism, m immune reactions and in their hemolytic properties It is 
possible that differences exist in the ease with which intolerance can 
be produced by overfeeding with different fats Some of these ques- 
tions we are investigating and will report on subsequently The pres 
ent report, however, will deal only with our observations upon absorp 
tion from the intestine Such conclusions as can be drawn from tins 
part of the study m regard to the value of different fats are only 
tentative and may be considerably modified by further v ork upon 
other aspects of fat metabolism 

The literature on comparative fat assimilation is very extensive, 
observations have been made on children, adults, and experimental 
animals, and conclusions have been drawn from clinical data, from 
alimentary lipemic curves, and from balance experiments in which 
retention has been accurately measured 

Numerous clinical obsercations have shown that infants will thrive 
upon a great many different fats, provided that their vitamin require- 
ments are not neglected Aside from the animal milk fats, animal body 
fats have been used suet, lard, tallow, chicken fat, goose fat, egg 
yolk, and fish oils, notably cod li\ei oil Among the -vegetable oils, 
olrve oil has been the most extensnely used, but there are also reports 
m which corn oil, cotton seed oil, peanut oil, soy bean oil, sesame oil, 
cocoanut oil, cocoa butter, and palm oil have been fed, as well as 
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various mixtures of animal and vegetable fats No convincing evi 
deuce haB aa yet been adduced that one fat ib better handled than 
another Only in rare instances was the same infant studied on diets 
in which the only variable was the fat Most of the obserwitions were 
uncontrolled and were continued for relatively abort periods More 
over, in interpreting such cluneal reports, it is difficult to eliminate 
the bias of the observer and the particular care winch the subject of 
an enthusiastically conducted fee ling experiment is likelv to receive 
Such conclusions as have been drawn must be classed as impressions 
but, among the conflicting impressions recorded it is worthy of com 
ment that more than one observer 3 has reached the conviction that 
olive oil is superior to butter fat at least bb far as gam m weight* 
is concerned 


The data from alimentary lipemic curves are scarcely more conclu 
8ive lupemia has been followed by chemical methods and b\ the 
somewhat less accurate procedure of counting the number of fat par 
tides in an ultramicroscopic field Only a few observations are re 
corded m which different fats were studied with an identical tecluuc 
Ron} and Mortimer 111 reported that oral administration of egg yolk 
to dogs caused a more prompt rise in the blood lipids than did olive 
oil The oompansons were apparently not made m the same individual 
subjects McArthur, 1 ** in a small senes of adults, using the ultrami 
croscopio technic noted that lipemia developed most rapidly after 
mgeation of cod liver oil, somewhat less rapidly after butter, and least 
rapidly after goat's milk fat, Schroeder and Evelvn Holt 4 using the 
ultraxm croscopio method made numerous observations on infants TJn 
fortunately, in many of their experiments the quantity as well as the 
nature of the fat was varied, a fact which lessens the significance of 
some of their results They did find very definitely that a commercial 
preparation of oleomargarine gave a negligible postabsorptiv e lipemia 
as compared with butter or breast milk fat, n fact which the} attrib 
uted to poor absorption of the oleomargarine Little reliance cau be 
placed upon the alimentary lipemic curve as on index of fat absorption 
The level of the blood fat is determined by the rate of removal of fat 
from the blood as well as the rate at which it is introduced The nh 
mentary lipemic curve is notoriously capricious, and it is b} no means 
uncommon to find, both in young children 8 and in adults *» T individuals 
who show no postprandial rise, even under circumstances which make 


How erroneous a. conclusion can be drawn when pain In weight lx used aa the sole 
criterion ot abaorptlon 1* well Illustrated by some comparisons we made upon three 
Infanta fed first on butter fat and then on th* ethyl eatcra of butter fat. Whctn th 
ethyl eaten were substituted for the triglyceride* for a period of twelve days, all three 
children gained weight more rapid!) and continued to exhibit every sign of health. 
Nevertheless the retention of fat (floured as percentara of Intake) was only 30J per 
cant, 48.3 per cent, and 44 7 per cent, respectively on the ethyl ester periods as com 
Pared with f 1.1 per cent, II 7 par cent, and 84 I psr cent on the butter rat period*. The 
rrsnter sain In weight may have been a temporary effect due to water retention, which 
la known to occur when the proportion of carbohydrate to fat absorbed Increase* 
Without the metabolism data one might well ba\« concluded that the ethyl esters 
wers superior to the triglycerides. 
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it reasonably clear that fat is being absorbed This phenomenon is 
more likely to be met with when the quantity of fat given as the test 
meal is comparable to that of the usual diet and would seem to be due 
to removal of fat from the blood as rapidly as it is introduced It is, 
therefore, possible that a pronounced alimentary lipemia, such as was 
noted by McArthur after the administration of cod liver oil, may find 
its explanation in a difficulty of removal of fat from the blood rather 
than in a more prompt entrance And, conversely, the failure of ali- 
mentary lipemia, noted by Schroeder and Holt" after the administra- 
tion of oleomargarme, may have been due to the ease with which ab- 
sorbed fat was removed from the blood rather than to diminished 
absorption * 

To date the only reliable information in regard to the absorption of 
different fats has been obtamed from balance experiments Experi- 
ments on adults and on experimental animals have yielded certain 


Table I 

Fat Ketention on Cow’s Milk and Breast Mite 
(From Data of Holt, Courtney and Fades) 



PERCENTAGE 

OF 

PER CENT DISTRIBUTION OF 

FECAL FAT 


FAT INTAKE 
RETAINED 

NEUTRAL 

FAT 

FATTY ACID 

SOAP 

Average of 8 infanta on 
breast milk 

95 8 

19 7 

27 7 

52 6 

Average of 28 infants on 
cow's milk* 

90 7 

96 

14 4 

76 0 


•The figures given here for Infanta fed on cow s milk differ slightly from those given 
by the authors In their summary Reference 12 Tables IX and XVUL The reason for 
this la that we have excluded from the aeries certain Infanta who received supple 
ments of olive oil 


more or less definite facts, such as a relation between meltmg pomt, 
the degree of unsaturation, the length of the carbon chain, and fat 
absorption These will be more fully discussed later in this paper 

The pediatric literature of the last fifty years contains numerous 
studies on fat metabolism but almost none m which diffeient fats were 
compared under identical conditions Holt, Courtney, and Pales 8 com- 
pared nut butter and corn oil with butter fat in older children, finding 
no striking differences With the exception of Prontali,® who sub- 
stituted olive oil for butter m the Czemy-Kleinsehmidt butter-flour 
mixture and found fat retention somewhat improved, we have been 
able to find no comparisons of this kind m infants Many studies have 
been made on fat retention on cow’s milk as compared with breast 
milk, which studies have m the mam confirmed the original findings 
of Uffelmann 10 The difference is clearly illustrated by the data of 

•Our own metabolism experiments lead us to believe that the latter Interpretation 
Is probably the correct one Although we have not been able to ascertain Just what 
brand of oleomargarine was used by Schroeder and Holt It has been our experience 
with preparations on the American market that these are absorbed practlcallv as well 
as butter fat. This was also the experience of Holt Courtney and Fales* 
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Holt, Courtnej, and Fales 11 11 summarized in Table L Fat retention is 
noticeably higher on breast milk, and there are differences in the parti 
tion of the feeal fat — the stools on cow’s milk containing a higher 
proportion of soap and less neutral fat and free fatty acid. 

The difference m fat retention on cow’s milk and on breast milk is 
not great, but considerable significance has been attached to them 
Scarcely an authoritative work m pediatrics is to be found which does 
not comment upon the relatively difficult digestibility of cow's nnlk 
fat, and this doctrine has been responsible for the general abandon 
ment of the cream and top-milk mixtures that were so popular a gen 
eration ago Today the usual practice in artificial feeding is to give 
not more than 36 per cent of the calories m the form of fat, in contrast 
to breast feeding in which the infant receives approximately 60 per 
cent of hia calories as fat A surprising amount of work has been done 
in do v i sin g feedings to obviate one or another of the differences be 
tween cow’s milk fat and breast milk fat or the factors supposed to 
affect fat absorption — all without any clear and definite knowledge 
os to which of these factors was responsible for the difference in re 
tention Among the procedures used to imitate breast milk may be 
mentioned (1) the substitution of various animal and vegetable fat 
mixtures for butter, in order to emulate the physical and chemical 
constants of breast milk fat (2) heating butter to dnve off the volatile 
fatty noids, (3) homogenization of milk to decrease the size of the 
emulsified fat particles and (4) demineralisation of the milk to 
diminish the loss of fat os soap in the stools Most of these proce 
dures are rational and have some experimental basis of fact, but the 
data in regard to their significance are so oonfliotmg, and so little 
attempt has been made to study the factors individually, that we under 
took to conduot a senes of experiments in children in which only one 
factor at a time was vaned 

Experimental Methods 

Prcparatton of Feedings — In all of onr studies designed to compare 
different fats, a standard baBal feeding made from fat free milk 
powder, water, and cane sugar* was used The fat constituting about 
4 per cent of the final diet by weight was incorporated in the recon 
stituted Bkim milk by homogenization,! a standard liomogenizer of 
the Gaulin type being used at 4,000 pounds pressure The feeding was 
then autoclaved at about 16 to 20 pounds pressure for half an hour 

Technic of Metabolism Experiments — These were earned out upon 
normal male infanta between six weeks and eight months of age, who 

•The added cane atirar constituted about 8 per cent of the final feedlnr with the 
exception of subjects K — n a — n and IT — t, whoae feeding* were prepared with the 
addition of only 0 per cent of cone su^ar 

fWe wlah to take thi* opportunity of thonkinr Dr J H. Shrader of the National 
Dairy Products Research Laboratories. for permission to use their homorenirinc ap- 
paratus, and also Dr R. Whitaker of the same laboratory for assistance In horoo- 
lenlslnr th« mixture*. 
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were placed upon frames designed to peimit the separate collection 
of urine and feces The metabolism periods weie m most instances 
six days m length and were preceded by a foiepenod of one to four 
days on the identical diet In our earlier expenments the stools were 
marked at the beginning and end of the penod by means of charcoal 
or a dye, such as carmine or vital red, but we subsequently abandoned 
this procedure when the experimental period was six days or longei, 
as it seemed to add little to the accuracy of the experiment and the 
presence of the dye was found to be an inconvenience in the titration 
of fatty acids 

Analytical Methods — The determination of total lipids m the food 
and feces, and of fat partition m the latter, was earned out by a modi- 
fication of the procedure of Holt, Courtney, and Pales’ 3 which some of 
us hare described elsewheie 14 

Iodine Value — The method of Wijs 15 was used for determmations on 
fats and fatty acids Determmations made on unsapomfiable material 
were done by the pyridine bromide method 16 

Thiocyanogcn Value — The method of Kaufmann 16 was used It was 
found that the determinations of iodine value and tliiocyanogen value 
were unreliable when more than a tiace of unsapomfiable matter was 
present On this account the determinations of constants on the fecal 
fat were made upon the fatty acids rather than the total lipids of the 
feces In the calculations of the per cent of lmoleic, oleic, and satu- 
rated fatty acids, the following formulas given by Jamieson 15 were 
used 

Per cent lmoleic acid = 1 104 (I, No - SON No ) 

Per cent oleic acid = 1 112 (2 SCN No - I, No ) 

Per cent saturated acids = 100 - (% lmoleic + % oleic acids) 

Experimental Observations 

I The Influence of the Size of Pat Particles on Fat Retention 

We have already mentioned the prevailing view among pediatrists 
that fine subdivision of the fat particles favors fat assimilation, but 
it may be of interest to examine the sources of this idea In the first 
place, emulsification is known to occur normally during digestion of 
fat, and it is logical to suppose that any assistance in this direction 
will lighten the work of the body and thus be beneficial In the sec- 
ond place, the superiority of breast milk to cow’s milk m infant feed- 
ing has often been attributed to a finer fat emulsion Most English 
and American textbooks 1 ' on pediatrics and infant nutrition cany 
statements to this effect, of which the following two, taken from re- 
cent publications, may be quoted According to Garrod, Batten, Thuis- 
field, and Pateison, 171 “much of the mdigestibility of cow’s milk is 
due to the fat, the globules being 10 to 15 times as large as those of 
breast, milk ” McLean and Pales’' d in discussing bieast feeding and 
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artificial feeding state that “the fat globules of breast milk are small, 
therefore easih attacked by the digestive juices ” Similar statements 
are to be found in the continental literature although the testimony 
on this point is not entirely unanimous 11 Lastly there are clinical 
reports 11 in -winch improvement has followed the use of homogenized 
milk, the fat particles of which are far smaller than those of any 
natural milk. 

None of this evidence will bear critical analysis Though it is 
granted that emnlsifloation occurs normally m the process of fat diges- 
tion there is nothing to indicate tliat the infant finds difficulty m per 
forming this function himself Unemnlsified fat rarely appears m the 
feces and when it does so, this can usually be attributed to some gross 
defect suoh as absence of the external secretion of the pancreas. A 
fine emulsion is not a prerequisite for fat splitting, for as Rona nnd 
Kleinmann** have shown the rate of lipolvsis is independent of the 
size of the fat particles 

As regards the relative size of the fat globules in breast milk and 
cow's milk, we recently examined several specimens of each under 
the microscope and were astonished to find that we could not dis 
tinguisli between them We then turned to the literature to find the 
original data upon which the commonly accepted statement is based 
It appears that only a few accurate comparisons of the two nnlks have 
been made from this point of view Rough estimates of particle size 
date back to the pioneer observations of Donn6* 1 m 1837, but accurate 
measurements with counts of the numbers of particles of various sizes 
have been made only since 1895 when Gutzeit” introduced an accurate 
counting apparatus Although many of the earlier workers had re 
ported gross differences m particle size some finding those of human 
milk to be far smaller and others far greater than those of cow's milk 
since the introduction of the refined measurements such differences as 
have been found have been very small indeed the variations between 
different breeds of cows and between individuals are greater than the 
species variations Both milks contam particles from 0 3/t up to 10 p, 
with occasional particles as large aB 20 p. in diameter the bulk of the 
fat consists of particles between 2 p. and 5 p. in size The more recent 
reports such as that of Waslibnrn and Jones, 31 indicate that the aver 
age and the extreme Bize of human milk particles is about the same 
as in Holstein milk and shghtlv less than in Jersey milk • It is thus 


Tho figures obtained b> Washburn nnd Jones were ns follows: 






7 i 








lit-iolhimr rii i i‘bb ■ iiw ■■■ mu 





The slightly larger sire of the particles In Jenny milk can b* attributed to Its h Leber 

fat content. Samples of milk containing more rat exhibit particles of slJchUy larger 

a venire size. In maid nr comparisons between different species. It Is Important that the 

samples studied should contain approximately equal quantities of fat. 



434 


THE JOURNAL OP PEDIATRICS 


apparent that any superiority human milk may possess for infant 
feeding is not due to the size of the fat emulsion 

Turning now to the evidence obtained from feeding homogenized 
milk, we find conflicting testimony Some pediatricians like Vanot 10b 
and Ladd 100 are enthusiastic, whereas others 16 are not impressed Labo 
latory observations have failed to settle the question Washburn and 
Jones 24 conducted a senes of feeding experiments on homogenized 
milk with young pigs, but the results were so confusing that they were 
finally forced back to the conclusion that homogenized milk was prob- 
ably superior because of the gross appearance of the curd, which looked 
as if it would be easier of digestion A few observations on fat re- 
tention in infants fed on homogenized milk have been made Cheva- 
lier 26 reported improved retention in six infants on this feeding 
Usuki, 27 on the other hand, in a single experiment found that absorp- 
tion was somewhat poorer with homogenized milk Ladd 10c refers to 
some experiments earned out by Laws m Bloor’s laboratory which 
confirmed him (Ladd) m Ins high opinion of homogenized milk De- 
tails of these experiments have apparently not been published, and we 
have not succeeded m obtaining further information about them 

Since the question of the effect of particle size on fat absorption is 
apparently not settled, we undertook to study this In our experi- 
ments we attempted to vary the size of the particles as widely as pos- 
sible, three different feedings were employed (1) homogenized cow’s 
milk, (2) unliomogenized cow’s milk, and, (3) fat-free cow's milk 
to which the appropriate amount of fat was added in unemulsified 
form as melted butter, being either fed by spoon or introduced into 
the baby’s mouth with a syringe The proportion of fat given was 
approximately the same m all three feedings Table II shows the 
results obtained 

It is apparent that minute subdivision exercised no favorable influ- 
ence on fat absorption Differences between the homogenized and 
unhomogenized milk feedmgs are altogether negligible Curiously 
enough the infants recemng unemulsified fat showed a slightly higher 
retention than did the other two groups In part this was probably, 
due to the fact that this particular gioup included no very young in- 
fants, whose retention is appreciably poorer It is also possible that 
the difference is due m part to experimental error, for the measure- 
ment of the fat intake was not quite as accurate in the experiments 
with unemulsified fat Certainly emulsification of the fat fed is un- 
necessarv and adds nothing to the digestibility of the fat * 

♦In the experiments described abc^e It should be noted that autoclaved mfllc was 
used throughout Homogenization can howe\ er be carried out without heating milk 
to temperatures that wholly or partially denature the proteins under these conditions 
the fine subdivision of the fat alters the character of the protein curd and may Increase 
its digestibility as compared with raw milk receiving no such thermal treatment Our 
experiments do not bear upon this point they were designed to show only the effect 
of size of fat particles on fat digestion* with the factor of IndlgestibiUty of the protein 
curd ruled out. 
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II The Effect of Otheh Food Constituents Upon Fat Retention 

A. Mineral * — Although some evidence” of an inverse relationship 
between soapy stools and fat retention had already been obtained, atten 
tion was more strongly focused upon the effect of mineral intake by 

Taflx n 

Influence or Siie or Fat Particles oh Fat Retention 
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the observations of Bowditch, Bosworth, and Giblin 29 m 1918 These 
authors concluded that even cow’s milk provided an undesirably high 
mineral intake, its high calcium content causing considerable loss 
of fat m the feces as insoluble calcium soaps Bosworth 29 suggested 
a decalcified milk to avoid this difficulty Holt, Courtney, and Pales 50 
in a preliminary report failed to confirm the striking observations of 
Bowditch and his collaborators Their own data showed no great loss 
of soap on high calcium diets, and they concluded that “serious” loss 
of fat m the stools on cow’s milk does not seem to occur In a later 
publication 31 they presented extensive data on calcium and fat reten- 
tion but did not analyze them from this point of view, being then con- 
cerned with the effect of fat upon calcium utilization and excretion 
rather than with the effect of calcium upon fat metabolism They did 
report 32 observations on two children to whom a chalk mixture (cal- 
cium carbonate) was given as a supplement, m one subject the fat 
retention was improved , in the other the reverse was the case Fron- 
tali 33 carried out a few experiments with mineral supplements To 
one child he gai e as much as 5 gm of calcium lactate a day without 
noticeable impairment of fat retention It thus appears that the evi- 
dence m regard to the effect of minerals on fat retention is conflicting 

Onr own experiments were planned to answer the question How 
much of the difference m fat retention on breast milk and cow 's milk 
is due to the mineral intake 7 Studies were made in which this was the 
only variable In the first senes of experiments butter fat was used 
and three levels of mineral intake were compared (1) a low ash diet, 
made by incorporating butter m skimmed breast milk , (2) a medium 
ash diet, made by incorporating buttei m skimmed cow’s milk, and 
(3) a high ash diet m which the butter was mcorpoiated m a skimmed 
cow’s milk base, to which a salt mixture* had been added, approxi- 
mately doubling the content of each mineral constituent 

A second set of experiments was carried out with breast milk fat 
uhich was mcorpoiated (1) in skimmed breast milk, giving a low 
mineral intake, and (2) m skimmed cow’s milk, giving a medium min- 
eral intake The results of both senes are shown m Table III 

r 

The data show very clearlv the imerse relationship between min- 
eral intake and fat retention A part of the known difference be- 
tween fat retention on whole cow’s milk and whole breast milk can 
be attributed to the difference m mineral content, but this will not 

•The high mineral Intake was accomplished b\ the addition of (a) a solution of 
potassium and sodium phosphates and (b) a solution of calcium chloride and primary 
calcium phosphate The final mineral composition of the feeding as contrasted with 
the normal control milk formula was as follow s 



Na. 

K 

Ca. 

Cl 

P 


no /Ti 

MO /X> 

MO /L 

MO /JL 

MO /Li 

Standard milk formula. 

ise 

312 

278 

258 

200 

High mineral formula 

26 3 

1 661 

52 9 

50 9 

10 0 
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account for the entire difference, part of which is due to the fat itself 
When the two fats are compared with an identical mineral intake, 
breast milk fat gives the better retention 
We have not investigated the influence of the individual mineral 
constituents Evidence in the literature points to the alkaline earth 
minerals which form insoluble soaps 

Inasmuch as no correlation between calcium intake and fat reten- 
tion had been attempted by Holt, Courtney and Fales, it seemed worth- 
while to analyze their data 31 from this point of view In Table IV will 
be found their data on fat retention as related to the CaO/Fat ratio 
of the intake m 109 observations on butter fat m normal subjects, 


Table IV 

Relation Between Calcium: Intake and Pat Retention 
(Pbom Data of Holt, Courtney & Pales) 


CaO 

NUMBER OF 

PERCENTAGE OF 

FAT INTAKE RETAINED 


OBSERVATIONS 

AVERAGE 

| EXTREMES 


Normal Infants 


0 021 - 0 040 

3 

921 

90 6 - 93 8 

0 041 - 0 060 

22 

89 7 

78 9 - 90 4 

0 061 - 0 080 

5 

83 4 

707 - 942 


AU Normal Subjeots 


Below 0 020 

6 

95 6 

HHFnTi m - \t IrM 

0 021 - 0 040 

56 

94 3 


0 041 - 0 060 

41 

91.4 


0 061 - 0 080 

5 

83 4 


Above 0 080 

1 

54 4 



thirty of the subjects were infants, the remainder being young chil- 
dren on a mixed diet Both for the infants and for the series as a 
whole, the reciprocal relation is apparent Loss of fat on the diets 
relatively high in calcium is, as they state, “not serious,” but it is 
nevertheless definite The data as shown in Chart 1 reveal a certain 
scattering of the points which is not surprising when one considers 
that different subjects were used and that the diets were in no sense 
uniform On the same graph we have plotted our own average data, 
which show excellent agreement with those of Holt, Courtney, and 
Fales Their results on butter fat average a little higher than ours, 
a result which may be attributed to the fact that twenty-three of their 
subjects received small supplements of fat in the form of corn oil, nut 
butter, oln e oil, or cod liver oil 

B Protein — The influence of protem upon fat absorption has been 
little studied A few observations have been made on infants whose 
protem intake u as increased by the addition of milk curd to the food 
Frontali studied two infants whose diet was supplemented with 2 5 
per cent of plasmon (a proprietary curd preparation) , this resulted 
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in a slight impairment of fat retention Holt, Courtney, and Fales“ 
stated that some of their lowest retention figures in normal infan ts 
were those on patients receiving protein milk, but they did not publish 
data bearing on this point Through the courtesy of Miss Fales their 
unpublished records were made available to us, among which we have 
been able to find nine experimental periods on five infants who were 
fed protein milk. These are presented m Table V 

It is apparent that the a'N erage fat retention on protein milk (85 7 
per cent) is somewhat below that found by the same authors for jn 



fants fed on sweet milk mixtures (90 7 per cent) In only one instance 
was a comparison of protein milk and sweet milk made on the same 
infant. This patient (A R ) showed an increase in fat retention when 
ho was returned from protein milk to sweet milk 
Two possible explanations for the lower fat retention on protein 
milk suggest themselves. It may be that the protein itself stimulates 
alkaline intestinal secretions ** this alkali causing a di\ersion of fat 
to the stool in the form of soap It is also possible that the diminished 
fat retention is not due to the protein at all, but to the high calcium 




Pat Retention in Protein Milk 
(From Unpublished Data op Holt, Courtney, and Pales) 


440 


THE JOURNAL OF PEDIATRICS 




HOLT ITT Ah FAT METABOLISM 


441 


intake. Approximately twice as ranch calcium is ingested on a diet 
of protein milk aa upon a formula of diluted cow’s milk The mag 
mtude of the diminution of fat retention in the experiments of Holt 
Courtney, and Fales was in keepmg with the new that this was due 
entirely to the higher calcium intake In order to test this point 
further we studied several infants on diets m which the mineral factor 
could be excluded, diets in which isoelectric protem — casern or gelatin 
— was added The results are given in Table VI 

Inspection of the data reveals no consistent change brought about 
by the addition of lBoeloctnc protein The retention of fat ib some 
times a httle better, sometimes a little -worse and at other times 
identical with that on the control penod One appears justified in 
attributing the effect of protem milk entirely to its calcium content 
rather than to any influence of the protein itself This conclusion is 
supported by the studies Courtney and Moore** made upon three in 
fanta who were given a synthetic food in which a high protein intake 
was accomplished by the addition of sodium casemate Although the 
protem content of this food was well in excess of that of protem milk, 
the diet failed to cause any appreciable falling off of fat retention 
until the patients developed fever 

0 Carbohydrate — The claim has been made that starch when given 
in large quantities exerts an unfavorable influence on fat absorption. 
Stolte* T Btudied three infants fed on the Czerny Klemschmidt butter 
flour mixture and found low retentions of fat (70 per cent to 88 per 
cent of the intake) Noack** obtained Bimilar low figures with this 
food, but there is reaBon to believe that his subjects were abnormal, 
for he obtained even lower retentions on standard cow’s milk formulas 
Frontali 1 * made observations on four infants fed on the butter flour 
mixture who retained 92 6 per cent, 88 8 per cent, 78 8 per cent, and 
82 2 per cent of their fat intake respectively (average 85 6 per cent) 
It seems possible that when starch is used as an emulsifying agent for 
the fat, as is the case with butter flour feedings, a certain amount of 
fat may be carried out With undigested starch On the other hand 
when starch is added to milk and not used to emulsify the fat 
(Freund 10 ), such loss of fat seems to be negligible Among unpublished 
data of Holt, Courtney and Fales, we have found records of observe 
tions on four infants who were fed sweet cow’s milk with additions of 
barley flour (from 27 to 45 gm a day) In these experiments the fat 
retention was 85 2, 90 2, 90 3, and 87 7 per cent (average 88 4 per cent), 
figures comparable to those obtained -with sweet cow s milk and added 
sugar 

A few observations have been made on the influence of other polv 
saccharides and sugars upon fat retention. TJsuki" studied a number 
of carbohydrate mixtures but the differences lie obtained were not 
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very striking, ins most convincing finding being a somewhat impaired 
fat retention on a feeding which contained malt Boup extract Fron 
tali” in one Bnbject found that glucose exercised an unfavorable m 
fluence as compared with lactose and maltose We ourselves have 
earned out a few experiments designed to compare the effect of cane 
sugar, lactose and a malt-dextnn preparation (dextn maltose) on fat 
retention The results are given in Table YU 
Table VII 

Iici’LUEiJCz; or Vaeiotts Sugars on Fat Retention 
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Period terminated one day early became of development of porentorml Infection. 
■fNo evidence of respiratory Infection pen lata. 


No significant difference in fat retention on these different diets is 
noticeable with the exception of patient R S — h, who did not retain fat 
as well on cane sugar as on the other two sugars This may have been 
due to the fact that he was affected to a alight extent by the mild 
parenteral infection which made its appearance at the end of the 
period. In all three babies the stools contained slightly more free 
fatty acid in the lactose periods This is probably due to an increase 
in volatile fatty acid derived from carbohydrato fermentation a sub- 
ject which has recently been studied by Gerstley 47 

HI The Effect op Yabiationb in the Character op the Fat Itself 
A The Presence of Short Cham (Volatile) Fatty Acids — Free fatty 
acids of 10 carbon atoms or less are volatile with steam. The measure 
of their presence in a mixed fat is the Reichert Meissl number In 
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natural fats tins differs widely , for instance, butter contains far more 
of the short chain acids (KM about 30) Gian does bieast milk fat 
(KM less than 2) 

Free volatile fatty acids are found m mfant’s stools, they are 
slightly more abundant in those of infants fed on cow ’s milk , m diar- 
rheal states, however, their quantity is greatly increased Certainly 
the greater part of the volatile acids of the stool arises from fermen- 
tation of carbohydrate, according to one view,* 3 which has yet to be 
disproved, they are the irritants which cause peristalsis But the pos- 
sibility that some at least of the volatile acids of the stool might arise 
from their ingestion as such has led to more than one attempt to 
eliminate fats containing them from the infant’s diet Gerstenberger 
and Ruh 44 devised a fat mixture for artificial feeding, in winch among 
other things the Reichert-Meissl number did not exceed that of breast 
milk In the preparation of the Czerny-Kleinschmidt butter-flour mix- 
ture 46 the butter is heated until bubbling ceases, the bubbling being 
presumably caused by the expulsion of volatile fatty acids * 

Our interest lay in determining to what extent, if any, a fat showmg 
a high Reichert-Meissl number is harmful when fed We attempted 
to accentuate such effects as these substances might produce by in- 
creasing their quantity to approximately twice that of ordinary butter 
This was done m two ways (1) by adding tributynn to butter and 
(2) bv adding a distillate of /j eo volatile acids obtained from another 
lot of butter On neither feeding were clinical disturbances noted, the 
children remaining quite normal The tributynn imparted a bitter 
taste to the milk so that it was necessary to accustom the babies to it 
gradually, but once this was done it was well taken The test given 
was probably a more exacting one than would have been the case had 
we been able to increase the volatile acids m the identical form m 
which they occur in butter Presumably free fatty acids would be 
more mutating than when combined, and a tnglycende composed en- 
tirely of short chain acids (tributynn) might well be more irritating 
than triglycerides such as exist m butter where long and short chains 
occur in the same molecule 

The results indicate that volatile fatty acids, even m quantities well 
above those present m butter, are not to be feared Table VIII shows 
that fat retention m these experiments remained within the normal 
limits, indicating that the volatile acids are well absorbed This is 
further attested to by the low Reichert-Meissl number of the stool fat 
m the tributvnn periods, as contrasted with the fat of the diet The 

•Personal observations Indicate that the bubbling which occurs when butter Is no 
heated Is due to the escape of steam rather than of volatile fatty acids The heating 
procedure recommended Is quite ineffectual in reducing the Reichert-Meissl number of 
butter a lot so heated had an R.M number of 31 after heating as compared with 33 
before heating This result Is not surprising when one stops to consider that the 
volatile acids In butter arc not free but combined as trlgljcerldes which have high 
boiling points 
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R M value of the stool fat in these experiments is not far above that 
m the control periods and is much less than may occur in cases of 
diarrhea These facts are in harmony -with the view that the volatile 
fatty acids of the stool are derived chiefly from the carbohydrate 
rather than the fat of the diet 

B The Influence of Length of the Carbon Cham — As far as we are 
aware, this question has not been studied m man, and only a few ob- 
servations have been made m animals Among the saturated straight 
chain fatty acids it appears that absorption falls off to some extent 
when the chain becomes as long as 16 carbon atoms (palmitic) and 
even more so with the 18 carbon (stearic) acid In dogs Arnschmk 46 
found that tristearin was only from 9 to 14 per cent absorbed, whereas 
Lyman'* 7 observed that m the dog tnpalmitin was only slightly less 
well absorbed than was lard Levites, 43 using dogs, compared the ab- 
sorption of free palmitic and stearic acids and their sodium soaps, 
palmitic acid was absorbed to the extent of 63 to 78 per cent, whereas 
stearic acid was absorbed only 19 to 35 per cent The difference was 
also present when the sodium soaps were compared, though it was less 
marked Prank 49 and Muller and Muisckliauser, 60 working with dogs, 
found that ethyl palmitate was better absorbed than ethyl stearate, 
and in this laboratory, Cox, 01 working with white rats, found that the 
12 carbon ethyl laurate was very completely absorbed in contrast to 
ethyl stearate 

Our studies m children were made on two almost completely satu- 
rated fat mixtures (1) cocoanut oil (iodine number, 8) which contains 
a considerable proportion of acids with only 12 and 14 carbon atoms 
and has a mean molecular weight of 218 , and (2) a mixture of tnpal- 
mitin and tristeann (approximately 2 1) which had an iodine number 
of 2 and a mean molecular weight of 278 Table IX shows that the 
material containing the shorter chain fatty acids is more completely 
absorbed 

C Relation of Iochne Value and Melting Point to Fat Absoiption — 
A number of observations m the literature indicate that unsaturated 
fats are more readily absorbed In 1889 Arnschmk 46 had shown that 
dogs absorb olive oil better than they do tnstearin Munk and Rosen- 
stem 02 in 1891 m a patient with a chyle fistula noted that olive oil was 
better absorbed than other more saturated fats which they used 
Schabad and Sorosckowitcli 03 in 1911 observed m infants an improved 
retention of fat when olive oil was added to the food, and, more re- 
cently, Frontali 9 found that the substitution of olive oil for butter in 
the Czemy-Kleinschmidt butter-flour mixture increased fat retention 
More impressive evidence upon this point can be obtained from the 
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data of Langworthy and his associates, 04 who studied a laige series of 
natural fats in adults In Chart 2 we have plotted their average re- 
tention figures for various fats having a mean molecular weight above 
270 against the iodine value of the fat * Similar data of our own m 
infants are plotted m the same graph The two sets of data are m 
good agreement and illustrate the relation between retention and un- 
saturated linkages m a fat 

It is easy to suppose that greater ease of absorption of short chain 
fats and unsaturated fats is due to a property they possess in common 
— a low melting point Indeed m the past the melting point has been 
generally regarded as the factor limiting absorption It was originally 
maintained 05 that fats melting above the body temperature were not 



Chart 2 — Relation between iodine \alue of food fat and fat retention (average figures) 


readily absorbed, but this was subsequently found not to be strictly 
true Langworthy and his associates 04 m their study of hydrogenated 
oils noted impaired retention only when the melting point rose above 
45° or 50° C Prom data hitherto available it has not been possible 
to decide whether it was the lower melting pomt or the accompanying 
difference m chemical constitution which favored absorption, but we 
now wish to present evidence which indicates that it is the chemical 
difference rather than the difference in melting point which is sig- 
nificant 

In the course of hydrogenation of highly unsaturated fats, glycerides 
of elaidic acid are formed which, though isomeric with those of oleic 

•Values for constant* of the fats they used ■were not riven by Langworthy We 
hn\ c therefore used values taken from the literature and have Included only fata for 
■which the constants arc reasonably well known. 
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aoid and containing likewise one double bond, nevertheless melt at a 
comparatively high temperature By using partially hydrogenated 
corn oil,* on the one hand, and a 2 1 mixture of tnpaimitm and 
tnsteann, on the other, we have been able to compare two fats of 
practically identical melting point which differed widely in their con 
tent of unsaturated fatty acid The difference m retention is shown 
in Table X- It is apparent that the presence of donble bonds ensures 
good absorption! regardless of the high melting point 

D Relative Significance of the Total Unsaturation ( Iodine Value ) and 
the Percentage of Unsatui'ated Fatty Acids — It seemed of interest to 
determine whether absorption is determined by the total number of 
double bonds in the fat (iodine value) or by the percentage of fatty 
acids which contain one or more double bonds In order to test this 
point we compared two fats with an identical iodine value one con 
sistmg almost entirely of a one double bond unsaturated fat (a very 
pure oleint) and the other a mixture containmg more highly unsaturated 
fatty aoids and saturated fatty acids (made by mixing corn oil and 
butter) If the determining factor were the percentage of fatty acids 
containmg one or more double bonds, instead of the iodine value, one 
would expect the pure olein to be better absorbed than the corn oil 
butter fat mixture. The data obtained indicate that this is the case 
(Table XI) 

Neglect of this possibility has led at least one set of imitators of 
breast milk fat mto error Gerstenberger and Rub, 44 m their prepara 
tion known as ‘S M. A.,” chose to imitate the iodine value of breast 
milk fat (which is largely due to the one doable bond olem) by a mix 
tnre containing highly unsaturated fatty acids (from cod liver oil) 
and saturated fatty acids (obtained from tallow) They apparently 
overlooked the fact that such a mixture as theirs contains (accord mg 
to our measurements) between 10 and 15 per cent more of the less 
readilv absorbed saturated fatty acids than does average breast milk 
fat "We believe that this fact explains in part our findings on the 
retention of 8 M A fat, which are presented in another section. 

E The Retention of Certain Odd Carbon Fats — Since our studies on 
the utilization of certain odd carbon fats by infants and the methods of 
preparation of these materials are presented m more detail elsewhere M 

This material, known u “Arro was supplied by the courtesy of the Corn Prod 
acts Keflnlnr Company 

tit may be noted that the retention figures on hydrogenated corn oil (S3 par cant) 
are slightly lower than what we hare usually found (from 30 to » per cent) on olein 
containing fata of similar Iodine number but of far lower melting point. It Is possible 
that the higher mean molecular weight of this preparation will account for this slightly 
poorer retention. 

fTbls material consisted lorgslj of triolein, but a considerable amount of mono* 
glyceride and dlgljrceride was alao present. 
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tliey will only be summarized here Briefly, we found that the glyceride 
of tndecylic acid (C 13 ), in conti ast to the findings of Yerkade 57 on 
adults, was toxic although fairly well absorbed (55 5 per cent of the 
intake) The ethyl ester of margaric acid (C 1T ) was not toxic, but 
was absorbed to the extent of only 25 to 30 per cent of the intake 
(Table XII) A 1 4 mixture of the glycerides of pentadecylic and 
margaric acids (C 15 and C 17 ) was well toleiated and gave rise to no 
toxic symptoms when the intake was kept at 4 per cent When this 
material was fed m the form of ketogemc diet, the feeding was not 
well taken, but even so 73 3 pei cent of the intake was retained 

On this diet ketone bodies made then appearance just as would 
have been anticipated with even caibon fats The possibility could 
not be excluded that the ketone bodies were formed from the patient's 
body fat rather than from the ingested fat although the latter seemed 
the moie probable explanation and was m harmony with the obser- 
vations of Verkade who found evidence for both beta-oxidation and 
omega-oxidation in the case of his odd carbon fats From these few 
experiments one cannot draw accurate deductions as to the relative 
ease of absorption of odd and even carbon fats It may be that, other 
factors being equal, the odd carbon fats are as well absorbed The 
somewhat impaired retention noted with the odd carbon glycerides 
may well have been due to their more or less toxic action With the 
ethyl esters of marganc acid we observed poorer retention than with 
the ethyl esters of butter (see Section H), but this would be expected 
since the odd carbon material had a higher mean molecular weight 
and contained no unsaturated linkages 
F Observations on Feeding Split Fat — Poor fat retention and the 
presence of much unsplit fat m the feces is found in diarrheal states 
and m conditions with a deficiency of the external secretion of the pan- 
creas Lack of pancreatic lipase, m the latter instance, and inadequate 
time for it to act, in the former case, would explain the poor fat split- 
ting, and it seemed probable that inadequate fat splitting was the 
cause of the poor absorption These considerations led us to investi- 
gate the practicability of feeding split fat, an undertaking which 
promised snccess m view of the encouraging studies of Levites* 8 on 
dogs Levites found that free palmitic and stearic acid were distinctly 
better retained than their triglycerides, still better results were ob- 
tained with the sodium soaps, results which were quite comparable to 
those obtained with the readily absorbable fats Aside from the pie- 
caution that the soap containing diets had to be made palatable, lie 
noted no difficulties and no untouard results 
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In all we performed three experiments with split fat. In the first 
one, a mixture of palmitic and stearic acids* (approximately 2 1) was 
substituted for the milk fat The material was homogenized without 
difficulty, but upon autoclaving, coagulation of the milk occurred so 
that sieving was necessary before it could he fed Within a few hours 
after the experiment was started, the child developed diarrhea, which 
by the third day had become so severe that it was necessary to termi- 
nate the experiment, whereupon the diarrhea promptly subsided 
The metabolism study, though less accurate than our other studies 
because of the shortness of the period (forty-eight hours), is rather 
illuminating Fat retention, as might have been anticipated m view 
of the diarrhea, was poor, being only 8 8 per cent But altogether 
unexpected was the finding that a large part of the unabsorbed fatty 
acid appeared in the stool in the form of soap 

We did not feel justified m attempting further studies with free 
fattj acids m these quantities Moreoter, the above experiment indi- 
cated that little was to be expected from feeding palmitate and stear- 
ate m the form of soaps However, inasmuch as Levites had reported 
better results with sodium oleate than with either free oleic acid or 
the soaps of palmitic or stearic acid, we undertook to feed tw o babies 
sodium oleate m place of the milk fat The infants made no objection 
to the taste of these feedings, which were quite unpalatable to adults t 
They continued to thrive and gam weight and their stools were only 
slightly - softer than normal However, they showed signs of thirst 
and a slight degree of feter (Charts 3 and 4) on an intake of -water that 
had been previously sufficient, when allowed water ad libitum they 
consumed considerablj' more than before Fat retention, as shoun by 
the metabolism study, was fairly complete in both subjects We have 
no explanation for the fact that a considerable amount of the stool 
fat in these periods consisted of neutral fat plus unsapomfiable matter 
On the whole we are not impressed with the feasibility of feeding 
split fat (Table XIH) The irritant properties of free fatty acids 
when all the fat is so supplied and the high -water requirements when 
the fat is fed as sodium soap appear to be serious objections, at least 
as far as their use in diarrhea is concerned 
There is reason to believe, howeier, that smaller quantities of free 
fatty acids can be veil tolerated — perhaps sufficient for the acidifica- 
tion of milk, it is rather remarkable m Mew of the great assortment 
of acids suggested for that purpose that the fattj acids should hate 

• Thin material was supplied through the courtesy of the Procter and Gamblp 
Company 

tThe aversion to the taste of soap seems to be acquired at a later period of life, for 
we have often seen young children eat considerable quantities of toll«t soap with ap- 
parent pleasure. 
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been o>erlooked Some years ago von Menng 8 * recommended the use 
of a mixture of olive oil plus 6 per cent free oleio acid (lipanm) and 
subsequent reports 8 ® in the German pediatric literature indicate that 
this was well tolerated 

G The Valuation of Ethyl Esters — As far as we are aware, ethyl 
eaters have been studied only in animals A number of balance expen 
menta are on record Frank*® in 1898 fed ethyl palmitate and eth}l 
stearate to dogs and observed retentions of 75 per cent and 12 per 
cent, respectively He made the interesting observation that when 
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ethyl esters were fed, triglycerides appeared m the chyle Interest m 
the ethyl esters revived during the Great War with the possibility that 
they might be substituted for triglycerides as foods, the glycerin of 
natural fats being needed m the manufacture of munitions Lyman 47 
found that dogs absorbed only a trifle over 50 per cent of ethyl palmi- 
tate in contrast to tnpalnutin and natural fats, which were more than 
90 per cent absorbed Muller and Murschhauser 40 working with dogs 
found that the ethyl esters of lard were less well absorbed (about 75 
per cent) than the natural fat (91 per cent to 94 per cent) They 
studied the respiratory quotient and found evidence that the ethyl 
esters were burned, but they hesitated to recommend their complete 
substitution for natural fats because of their specific dynamic action 
Cox 51 recently fed ethyl esters to rats and found that growth curves 
on the esters of lard and of eocoanut oil were almost as good as those 
obtained with the natural fats Difficulty of absorption was noted 
only with the longer chains (ethyl palmitate and ethyl stearate) when 
pure esters were fed 

Our own observations were made with the ethyl esters of butter 
fat The three infants who were studied on this diet continued to 
thrive and gam weight normally throughout the period of this feeding 
(see page 429) Only when the stools were dried did it become ap 
parent that a large part of the ester had not been utilized, for the 
stools contained large quantities of fat Table XTV shows the very 
incomplete retention of the ethyl esters m contrast to control periods 
upon butter fat The greater part of the difficulty appears to lie m 
the incomplete splitting of the ethyl esters 

These findings, together with the observation that ketosis occurs at 
a lower level of fat retention on ethyl ester diets, indicate that ethyl 
esters are certainly inferior to triglycerides as human foods and con- 
firm the conclusion reached from animal studies 

H A Compai tson of Various Naiuial Fats and Piopn-ctary Fat Mix- 
tures Designed Especially for Infant Feeding — In the course of our 
work we have studied seventeen different even carbon fats four 
animal fats, six vegetable fats, and seven fat mixtures, five of which 
were from proprietary preparations * Some of these experiments have 
been reported m the foregoing tables, the remainder are presented in 
Tables XV and XVI 

In Table XVII are summarized our experiments on different fats 
The relation between retention and the composition of the fat is shown 

•Seteral of these proprietary foods contain special features other than the fat mix- 
ture These features we have not investigated our studies being confined to the fat 
of the preparations In some Instances (S It A Slmllac and Recolac) the fat was 
supplied us dlrectlj b> the manufacturers in others (Almnta, New Zealand cream) 
It was extracted from the finished product by ether and rectified with petroleum 
ether 
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m Table XVin The fats are arranged in order of completeness of 
retention as nearly as this could be determined* from our data It is 
apparent that no single factor in the composition of the fat can be 
taken as an index of retention, the composition as a whole must be 
considered Fats with the highest percentage of tmsaturated acids 
head the list, but among those with a lower proportion of un saturated 
acids, it makes a considerable difference whether the saturated acids 
are predo min antly short, medium, or long chain acids The satu 
rated acids containing 14 carbon atoms or less make for good 
absorption, though they do not seem to be the equal of the unsaturated 
acids, for coooanut oil is distinctly inferior to olive oil Palmitic acid 
is only slightly less desirable than the shorter ones, whereas steanc 
and tli© longer chain acids make for poor absorption In another sec 
tion wo have presented evidence that individual fatty aoids are selec 
tively absorbed when a mixed fat is fed On the assumption that the 
vrinotis acids are retained to the following extent 


Uni&ttirated acidi 98% 

Short chain saturated odd* 90% 

Palmitic nad 88% 

Stearic add 60% 

Saturated acidi longer than steanc 40% 


we have calculated the expected retention for the series of fats studied 
The retention so calculated is given in the last column of Table XVIlI 
and is found to agree well with that actually observed The one ex 
ception is the palmitin stearin mixture, perhaps these difficultly ab 
sorbed fatty acids are more readily taken up in mixtures containing 
unsaturated or short chain acids than when they are present alone. 

The composition as given m the table does not tell the whole story, 
for within the various groups of fatty acids which are tabulated the 
individual members doubtless show slight differences in ease of ab 
sorption. The data in the table illustrate the fallacy of imitating 
particular fats on the basis of determinations of a few selected con 
stants, rather than on a complete analysis of the fatty acids. For 
example, rnS E A. fat considerable pains were taken to duplicate the 
iodine value and saponification value beheied to be characteristic of 
breast milk fat It appears, however that the percentage of unsatu 
rated acids fell well below the mark, a fact which would at once have 
become apparent if determinations of the thiocyanogon value had been 

•In arranctnc theao fat* In Table XVOT ire hare not been guided exclualveJy by th 
avtruff* retention fleure. Some of our rubject* were better fat abaorbera than others, 
and itnee It au not poaalblt to male* all comparlaooa on the aairta Infanta, we hare 
talten Into consideration the retention of a particular aubject on the experimental fat 
diet a* compared with a control period on buUer fat. 
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Table 

Summary of Experiments in Which the 


TAT FED 

NUMBER 

OF EXPERI 
MENTS 

AVERAGED 

TABLE 

NO 

AGE 

(MO) 

■WEIGHT 

(KG) 

LENGTH 

OF 

PERIOD 

(days) 

fat 

INTAKE 
GM /DAY 

DRIED 

STOOL 

GU /DAY 

% tat 

IN 



2 

mV’AM 

6 

6 53 

4 

26 05 

4 49 

14.2 


4 


35 

416 

6 

20 91 

4 98 

20 5 

Soy bean oil 

2 


3i 

4 33 

6 

20 88 

5 22 

25 4 

Human body fat 

2 



5 84 

6 

21 93 

7 34 

20 0 

Breast milk fat 

7 

iniaM 


612 

6 

24 89 

7 57 

23 8 

New Zealand cream 

3 

17 

54 

610 

6 

2517 

6 89 

25.2 

Goat’s milk fat 

2 

16 

91 

7 37 

5 

34.54 

8 76 

23 2 

Sumlac 

3 

17 

41 

5 08 

6 

24 70 

7.26 

25 6 

Recolac 

3 

17 

51 

5 87 

5} 

24 34 

712 

28 5 

Almata 

3 

17 

51 

6 26 

0 

24.57 

6 53 

3L1 

Corn oil — butter 

2 

12* 

C 

6 40 

44 

24 65 

7 63 

301 

Butter 

35 

2 

— 

4} 

5 49 

54 

25 99 

817 

pa 

Coconnut oil 

3 

mm 

7 

6 52 

7 

28 03 

10 29 

26 9 

S U 

A 

8 

17 

6} 

6 48 

6 

30 29 

11 45 

35.9 

Arvo 


2 

11 

6 

7 43 

6 

32 90 

14 69 

88 2 

Tripalmttm tnsteann 

3 

10 

71 

6 94 

5 

30 55 

2136 

55.2 

Fat free 

6 

18 

51 

5 96 

4 

106 

10 62 

£8 


r Butter 

5 

18 

7 

5 96 

34 

67 12 

5 22 

67 6 

CJ 

Goat’s milk fat 

5 

18 

7 

6 01 

31 

65 87 

4.74 

5L1 


Human fat 

2 

18 

81 

715 

3 

68 85 

3 90 

02 5 


Soy bean oil 

2 

18 

74 

6 55 

3 

62 51 

3 79 

510 

td 

Ethyl esters of 










butter 

2 

15 

74 

5 85 

4 

84.86 

69-28 

80 5 

Ethyl esters of butter 

4 

15 

51 

5 52 

74 

30 53 

23 38 

781 

Ethyl esters of C„ 

2 

18 

10 

7 00 

3 

39 00 

40 60 

70A 

Sodium oleate 

2 

14 

6 

6 25 

5 

25.50 

1152 

44 0 

High Beichert Meissl fat 

4 

9 

61 

6 62 

5} 

3014 

10 46 

31.6 

High ash butter 

3 

3 

61 

6 37 

6% 

2641 

12 83 

30 8 

Low ash butter 

2 

3 

34 

5 44 

64 

27 56 

5 51 

£6 6 

Bow ash breast m\Xk fat 

2 

3 

4 

5 40 

8 

24 61 

2 83 

261 


•Experiments on twins not included 
fBased on two experiments only 
t Based on four experiments only 


made Similarly, if the saturated esters from S M A fat had been 
fractionated, the relatively high proportion of stearic acid -would have 
been discovered Failure to observe these precautions resulted in a 
fat mixture which was not only inferior to breast milk fat but was not 
even as well absorbed as the butter fat it was designed to replace 
The other fat mixtures designed for infant feeding appear to have 
slight, if any, advantage over butter fat, with the possible exception 
of New Zealand cream, which gave figures a trifle higher than the 
others and which contains a higher proportion of unsaturated acids 
This fat, the chief ingredient of which is peanut oil, is unique m con- 
taining appreciable quantities of the 20 carbon arachidic and the 24- 
carbon lignocenc acids Although clinical experiences with peanut 
oil appear to have been favorable, evidence from experimental ani- 
mals 00 suggests that these long chain acids may not be readily disposed 





























Roit Err Ah 


FAT 1 IE 7 TABOI IBM 


4G 


xvu 

Fat ajjti Oran Featujles Wees \ aeikd 


fecal EAT 


TAT RETENTION 


gil/dat 

pabtction 

oil/day 

% Or 
INTAKE 
WTAINXD 

OK. m DAT 

PEE CENT 

N r 

r r a. 

SOAP 

n r 

t r A. 

BOAP 


032 

0 17 

025 

373 

2j3 

37^ 

25 41 

07 6 


0 43 

039 

0 35 

373 

K£T)h 

34— 

(KTTTW 

0 O 

UO 

0 40 

031 

034 

38 4 

243 

41 7 

19 58 

93 7 

1 47 

0 28 

0 48 


194 

■aiTis 

50 0 


93 4 

135 

033 

0 59 

1 03 

130 

833 

5-0 


92 4 

1 72 

0 32 

038 

102 

39 9 

170 

030 

23 45 



030 

0 49 

137 

123 

243 



92 7 

135 

035 

0 40 

■Uia 

14 9 

23 1 


223 j 

9- 0 


016 

0 26 

157 

84 

14 1 

773 

22 34 

01 B 


0 39 

035 

143 

103 

lZo 

683 

22.50 

01 0 

2.43 

033 

0 96 

O0u 

218 

38 6 

39 6 

2L78 


£.88 

035 

034 

2 09 

9 5 

“iTi 

72 4 

23 10 

883 

2.84 

0 14 

030 

1 80 

53 

'32 4 

02 4 

19 

88 " 

4 10 

039 

068 

3 33 

73 

303 

76 0 

2009 

80 3 

5 67 

0C2 

1.14 

3 86 

113 

19 4 

68 8 

S' 7 .23 

83 0 

1L77 

137 

4 23 

63S 

9.9 

80 0 

54 3 

18 78 

51- r 

031 

0 07 

0 00 

037 

163 

123 

71 4 

0 05 

51 7 

3 01 

0 40 

035 1 

2J31 

14 8 

93 1 

780t 

04 11 

053 

2 48 

039 X 

0 42t 

1 5St 

123* 

183t 

71 Dt 

03 -U 

00.3 

2 40 

0 B9 

o 

11 

10.0 

8-10 

00 30 

OG 4 

193 

085 

1 

09 

483 

5 

}J 

60 58 

903 

55 06 

45 19 

7 73 

2 75 

813 

133 

49 

"9 ID 

38 3 

16 87 

6 21 

339 

0 70 

303 

231 

40 7 

I8 60 

44 0 

2834 

734 

8 70 

32.70 

2o0 

30 5 

446 

10 40 

263 

500 

1.00 

105 

ZOo 

87 0 

21 4 

40 7 

2041 

B01 

338 

035 

0 70 

238 

73 

21 8 

703 

£0.91 

89 0 

4 74 

039 

132 

339 

07 

250 

083 

21 00 

81.7 

1.46 

037 

0 08 

0 62 

11 8 

48 0 

403 

2010 

94 8 

071 

032 

0 82 

0 27 

17 7 

43 8 

38 0 

23 01 

070 


of by the body and raav accumulate m the liver a faot which leads 
one to question the advisability of giving a diet rich in peanut oil for 
a prolonged period of tune 

From the point of view of retention, none of the natural fats and 
fat mixtures studied yielded such high figures as did olive oil and sov 
bean oil These figures were exceeded only m the tn o experiments 
in which pure olein was fed 

We do not wish to lay too much emphasis on the order m which these 
fats have been placed in the table Because of the largo number of 
fats studied the number of observations on particular fats was often 
small, and it is not improbable that a largor senes of experiments would 
shift the position of one or another of these fats to some extent To 
extend our observations sufficiently to permit a rigorous statistical 
comparison seemed to us an unprofitable task for wc felt that the 
data obtamed bad answered several questions The* showed with 
sufficient clearness that all fats were not alike that case of absorption 
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Table XV in 

Belation Between Retention and Composition op Fat 



FAT 

1 FED 







COMPONENT FATTY ACIDS (%)* 

PER ■ 

CENT 


TO 


SATURATED ACIDS 


RETENTION 


SATU 

SHORT 

PALMITIC 

STEARIC, 

LONGER 




1 RATED 

chain 



chain ; 

OB 

CALCU 


ACIDS 

ACIDS 



ACIDS j 

SERVED | 

lated 

Olein 

96 

<1 

2 

i 

<1 

97 5 

97 0 

Olive oil 

89 

<1 

8 

3 

<1 

95 1 

96 0 

Soy bean oil 

88 

<1 

7 

5 

<1 

03 7 

95 1 

Human body fat 

67 

8 

20 

5 

<1 

93 4 

93 5 

Breast milk fat 

55 

6 

29 

10 

<1 

92 4 

011 

New Zealand cream 

77 

5 

8 

5 

5 

931 

91 8 

Goat’s milk fat 

36 

34 

19 

11 

<1 

92 7 

89 2 

Similac 

33 

47 

14 1 

6 

<1 

92 6 

90 5 

Recolac 

35 

43 

15 

7 

<1 

918 

90 4 

Almata 

52 

26 

12 


<1 

916 

910 

Com oil — butter mix 








ture (1 1) 

58 

21 

13 

8 

<1 

90 6 

917 

Butter 

26 

42 

20 

12 

<1 

88 9 

881 

Cocoanut oil 

8 

81 

9 

2 

<1 

88 7 

89 8 

S M. A 

43 

12 

20 

25 

<1 

86 3 

85 5 

Argo 

54 

1 

8 

. 37 

<1 

1 83 0 

83 0 

Palmitin stearin (2 1) 

3 

1 

64 

32 

<1 

615 

79 3 


•Approximate values compiled and computed from data In the literature 


was dependent upon chemical composition, and that neither breast 
milk fat nor human body fat — though superior to butter — represented 
the ideal in this respect, for both were surpassed by several vegetable 
fats The differences in retention which we had found with most of 
these fats were relatively small and for the normal subject could have 
but little practical significance It seemed quite possible, however, 
that in subjects with difficulty m fat assimilation, the small observed 
differences might prove to be large ones of considerable significance 
Smce we were primarily interested m these abnormal subjects, we have 
continued oui metabolism studies upon them, attempting to confirm 
the differences observed m the normal subject and to see if these were 
accentuated The results of this study are presented in another paper 

IV Certain Problems Relating to Fat Absorption 

A Influence of the Quantity of Ingested Fat — Observations on Fat- 
Free and High Fat Diets — For various reasons we undeitook studies 
in which the quantity of ingested fat was varied as widely as possible 
TVe were interested in any clinical phenomena that might appear, in 
the effect of fat intake upon fat retention, and, m addition, we hoped 
by means of fat-free diets to obtam qualitative and quantitative in- 
formation as to endogenous fat excretion m infants This last subject 
has been extensn ely studied in animals, notably by Sperry , 01 but few 
observations bate been made m man 
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Our fat free diets were not completely devoid of fat, but tbe mtake 
was reducod to appionmately 1 gm per day They were prepared 
from powdered skimmed milk with added sugar The calono intake in 
these periods was reduced, but m order to supplj maintenance require 
menta it was necessary to make some increase m the quantity of pro 
tern and carbohydrate ingested On this diet two very definite effects 
were noted Witlnn twenty four hours all three infants developed 
loose, mushy, fermentative stools The character of the stools tended 
to improve on subsequent days but did not return to normal until the 
termination of the experimental diet This ohange m the character 
of the stools has been noted by others, 81 but it is by no means clear 
whether it is due to absolute reduction of fat or to relative excess of 
carbohydrate m the diet. 

The second phenomenon occurred in only one of the babies (H — t) 
This infant, shortly after the fat free diet was instituted developed 
eczema and spasmodic bronchitis We bebeved this to be a mere com 
cidence until it was found that these symptoms cleared up when fat 
was added to the diet and recurred when it was again withdrawn A 
further report of this case and a discussion of the relation between 
fat m the diet and allergic manifestations may be found in the report 
of Dr M. I Rubin ** 

The chomical data on these periods are given m Table XXX It is 
apparent that the fecal fat drops to a very low level averaging only 
0J5 gm a day The retention figure here has little significance, for 
it is probable that about four fifths of the fecal fat consists of endog 
enous fat excreted into the intestine Approximately 40 per cent of 
the fecal fat consisted of unsaponifiable material, having an iodine 
value of GG 5 The quantity of fecal fat observed under these oondi 
tions is somewhat larger than that reported by Birk 04 (from 0 17 to 
0.28 gm. a day m infants) or by Parsons 0 * (0.2 gm a day m older 
children) 

A number of our subjects were studied for short periods on ketogemc 
diets. All of these infants developed an abundanoe of ketone bodies 
m the urine, nor did we observe any differences m the behavior of 
particular fats with regard to ketogenesis if we exclude the periods 
on ethyl esters of bntter which have been mentioned above (Table XTV) 
In collaboration with Dr H W Josephs studies were also made of 
the nrobilm output in the stools these arc reported in detail else 
where M It was found that these ketogemc diets led to a definite 
inorease in the stool nrobilm, but differences in the behavior of par 
ticular fats were not encountered 

The determ mat ions of the fat balance (Tablo XIX) show that the 
percentage retention is somewhat better than on the periods of nor 
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mal fat intake, moreover, the differences m th<r 
fats are practically wiped out We are inci 
proved retention on the high fat diets to the 
Comparisons of high and normal butter fat 
ditions in which the mineral intakes were similar 
in the percentage retention * Tins question is 
the following section 

B The Relation Between the Dried Weight of the 
Fat, and Fat Absorption — In the foregoing discussion^ 
we have gone on the assumption that, barring cond 
intake, the most significant measure of fat absorption 
age of the fat intake retained In this we have followed, 
of workers in the field The correctness of this point v 
however been challenged particularly by H S Hutch „ 

Ins viowB have met with some acceptance, a defense of ~ 
would seem to be in order 

Hutchison observed in normal subjects and individual* 
pathologic states as well, that the percentage of fat in the 
was singularly constant being approximately one-third of 
fecal weight Despite the fact that quite different pe - 
had been found in the feoes of dogs and rats, he concluded 
percentage of fat was physiologic for human feces and 
question of the possible functions of fecal fat He conceded 
paired ability of the intestine to absorb fat would result in an 
percentage of fat in the feces an increased quantity of fecal * 
percentage retention but he maintained that the converse 
true an increased quantity of fecal fat and consequent low 
age retention did not necessarily imply difficulty m absu 

He described a state, due to atony of the bowel or to other 
related to fat absorption m winch the pathologic process 
creased bulk of the feces, fat would then be diverted to tl 
order to maintain the physiologic percentage, even though the 
liad in no way lost its ability to absorb fat In such a co' 1 
percentage retention would be low although the ability of the 
to absorb fat had not suffered the clue to this situation would 
by the fact that the percentage of fat in the stool failed to 
Prom these premises it follows that the percentage of fat in 
is a more valuable criterion of absorption than the percentage 

A second point made by Hutchison to show that the i 
retention is not the significant criterion of absorption concerns 

In a preliminary communication (Proc. Third Interna L PaedlaL C 
paedlat l«i 105 Itttt) we stated our Impression that the perrentemj * 
to diminish a# the quantity of Inserted fat was Increased Further 
Ocularly those on hlirti fat diets, hare failed to sustain this view which w« 
to retract. 
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mal fat intake, moreover, tile differences in tlie behavior of individual 
fats are practically wiped out We are inclined to attribute this im 
proved retention on the high fat diets to the lower mineral intake 
Comparisons of lugh and normal butter fat periods made under con 
ditiODS in which the mineral intakes were similar show little difference 
in the percentage retention * This question is further discussed in 
the following section 

B The Relation Between the Dned Weight of the Feces , the Fecal 
Fat and Fat Absolution — In the foregoing discussions of our results, 
we have gone on the assumption that, barring conditions of low fat 
intake the moat significant measure of fat absorption is the percent 
age of the fat intake retained. In this we have followed the majority 
of workers in the field The correctness of this point of view has 
however been challenged, particularly bv H S Hutchison ar and, since 
Ins views have met with some acceptance a defense of our procedure 
would seem to be in order 

Hutchison observed in normal subjects and individuals in certain 
pathologic states as well, that the percentage of fat in the dned feces 
wafi singularly constant, being approximately one-third of the dried 
fecal weight Despite the fact that quite different percentages of fat 
had been found in the feces of dogs and ratB, he concluded that this 
percentage of fat was physiologic for human feces and raised the 
question of the possible functions of fecal fat He conceded that 1 m 
paired ability of the intestine to absorb fat would result in an increased 
percentage of fat in the feces an mere ami quantity of fecal fat, and low 
percentage retention but he maintained that the converse was not 
true an increased quantity of fecal fat- and consequent low percent 
age retention did not necessarily impiv difficulty in absorption. 

He described a Btate dne to atony of the bowel or to other causes un 
related to fat absorption, in which the pathologic process led to in 
creased bulk of the feces, fat would then be diverted to the feces in 
order to maintain the physiologic percentage even though the intestine 
had m no way lost its ability to absorb fat In such a condition the 
percentage retention would be low although the ability of the intestine 
to absorb fat had not suffered the clue to this situation would be given 
by the fact that the percentage of fat in the stool failed to increase 
From these premises it follows that the percentage of fat in the feces 
10 a more valuable criterion of absorption than the percentage retention 

A second point made bj Hntchison to show that the percentage 
retention is not the significant criterion of absorption concerns the effect 

In a. preliminary communication (Proc. Third Internet. Paedlat Conrre*#. Acta 
paedtat l«i lTO. 1B33) we stated our Jrapreaalon that the percentage absorption tended 
to dimlnlab a a the quantity of Invested fat was Increased Farther observations par 
Ocularly those on hlnh fat diets, have failed to auataln this view which w« now wish 
to retract 
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of varying fat intake on fat retention * When lie ai ranged Ins normal 
cases with liberal fat intake in order of the amount of fat ingested, 
it appeared that the fecal fat tended to remain constant regardless of 
the intake, whereas, if the peicentage retention weie the criterion of 
normal absorption, an increase m the intake would have been followed 
by an increase m the fecal fat 

The points made by Hutchison aie well taken, and his arguments 
appear to be convincing Nevertheless, we believe that his data are 
susceptible of a different interpretation, one which is m better harmony 
with our own results 

In the first place, we believe that the available data, taken as a 
whole, do not justify the conclusion that the percentage of fecal fat 
tends to approach a physiologic norm Normal subjects under stand- 
aid conditions show wide fluctuations in the percentage of fecal fat 
Even in Hutchison's own data such variations are found, m his nor- 
mal infants the fecal fat varied between 20 7 per cent and 46 0 per 
cent , in his series of atrophic infants it varied between 23 4 per cent 
and 47 8 per cent , m subjects with tetany it was between 25 0 per 
cent and 51 0 per cent , and m those i\ ith uncomplicated nckets the 
extremes were 18 6 per cent and 52 9 per cent It thus appears that 
little reliance can be placed on the percentage of fat m the individual 
case, even if the average value were relatively constant Our own 
data (Table NYTI) show, however, that the average value for the per- 
centage of fecal fat is a constant only when butter is fed With the 
more readily absorbable fats it falls, and with the less readily assimi- 
lable fats it rises consistentlv Moreover, even on butter the percentage 
of fat in the feces fails to remain constant when significant changes 
are made in the composition of the diet We are inclined to attribute 
the constancj of the figure which Hutchison and others obtained to 
the fact that such observations were made under relatively constant 
conditions Hutchison made no attempt to test out his theory by pro 
ducing independent variations m the fat and other constituents of 
the feces Such variations were produced m our experiments on fat- 
poor and on ketogemc diets Compared with normal periods, our fat- 
poor diets were richer in mineral, a factor which served to increase 
the bulk of the dned stool According to Hutchinson, this should lime 
resulted m an increase m the fecal fat No such effect, however, was 
noted On the contrary the absolute amount of fat m the feees fell 
sharplj, and the percentage of fecal fat fell well below what Hutchison 
regarded as characteristic for the human species Similar results were 
obtained by Holt and Fales 05 1 \ ith diets from which fat was less rigidly 

•A* we h*vve pointed out nbo\e we ncree with Hutchison that the retention per- 
centage Is an Inaccurate jrulde to absorption when the fat Intake la low 
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excluded their subjects receiving 5 0 to 7 0 gm of fat a day In their 
experiments the total ash and the total solids of the stool were in 
creased, and yet a sharp reduction occurred in the fecal fat. The 
absolute quantity was diminished, and the fecal fat constituted less 
than 10 per cent of the dried feces 

The converse experiment we earned out in the penods on ketogenic 
diets In order to avoid overfeeding these infants the dietary con 
stituents other than fat were reduced The mineral content of the 
diet was somewhat less than half that of the normal periods, being 
comparable to that in our low ash diets The total solids of the feces 
fell below normal and from Hutchison's thesis one would have ex 
pected a reduction in the fecal fat However no such reduction oc 
curred The percentage of fat in the feces increased to well above 50 
per cent, and if we contrast these periods with onr low ash penods 
in which butter was fed at tho normal level, it appears that the abso- 
lute quantity of fecal fat was increased on the high fat diet The per 
centuge retention on the low ash penods is almost identical regardless 
of whether butter was fed at the normal level or at the ketogenic level 
In the former case the average retention was 94 8 per cent whereas 
the average retention on high butter fat penods wag 95.6 per cent 
Unfortunately these experiments were not earned out on the same 
subjects Possibly the slightly better retention percentage on the high 
fat penods was due to the fact that the infants were older At least 
our data fail to confirm the view that the percentage of fat in tho 
feces is constant for the species The venations produced by diet sug 
gest that the differences found between man the dog, and the rat may 
also find their explanation in differences in diet The retention per 
centage on the other hand appears to hold regardless of whether the 
fat intake is normal or high, although it fails one on low fat diets 
because the endogenous fat excretion then comprises a large part of 
the fecal fat. 

As regards Hutchison s second point, the relatively constant fecal 
fat in the presence of increasing fat intake, his data are unfortunately 
not given in sufficient detail to permit one to cntioire them with cer 
tamty, but other explanations of this finding are possible If his 
penods on high and low fat had been done in the same infants and 
within a short space of time failure to find an increase in the fecal 
fat on the high fat intake would have been much more significant. 
On the other hand, if (as may* well be the case from the information 
furnished) the penods on lower fat intake were in young infants and 
those receiving from 30 to 4d gm a day were in older infanta, the 
results may be explained on the basis that the older infanta were more 
efficient fat absorbers "Wc ourselves have obtained evidence that fat 
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absorption is affected to some extent by age In piematme infants 
and m full-tenn twins fat absorption is very imperfect To a less ex 
tent we have found this to be true of normal infants during the early 
weeks of life In such subjects we have found the peicentage of re 
tention with butter fat to be neaier 80 pei cent than 90 per cent, and 
the proportion of fat in the dried feces is nearer 1 2 than 1 3 , hence 
even if we use Hutchison’s measuring stick, these young infants ap 
pear to absorb fat imperfectly Just when this state of affairs is out- 
grown is not easy to say It may be that at the age of ten or twelve 
weeks fat absorption is as perfect as it ever will be , on the other hand, 
it may be that as the infant grows older Ins absorption improves — 
rapidlj during the early weeks and more slowly thereafter, reaching 
the absolute maximum only in the latter part of the first year This 
latter possibility would easily explain Hutchison’s results It is un- 
fortunate that he did not record the ages of his patients Our results, 
presented in Table XX, are compatible with the view that absorption 
is a function of age during the early months of life In conclusion we 
feel that no adequate reason has, as yet, been adduced for abandoning 
the retention percentage as an index of fat absorption 

Table XX 

Kfiation Between Aoe and Fat Retention ' 



NUMBER- OP 

PER CENT OP FAT 

PER CENT Or FAT 

AGE GROUP 

OBSERVATIONS 

IN DRIED FECES 

INTAKE RETAINED 


AVERAGED 

( AVERAGE) 

(AVERAGE) 

0 1 month 

3 

46 0 

84.2 

1 2 months 

6 

40 5 

84 6 

2 3 montlis 

6 

34 6 | 

86.8 

3 4 months 

7 

30 2 

89 6 

4 5 months 

a) 

(44 0) 

(84 8) 

5-6 months 

ii 

30 9 

90.5 

6 7 months 

6 

33.2 

90 4 

7 S months 

S 9 months 

(1) 

0 

(36 6) 

(917) 

O 10 months 

(1) 

(38 3) 

(87 3) 


This table Include' nil period' on normal mil-term Infants fed on butter fat 
skimmed con s milk and some form of sugar Periods on premature Infants and 
twins arc not included e\on If these Infants had apparently overcome their early handi- 
cap for It seemed doubtful whether the) could fairly be compared with full term 
normal infants of the sam^ ape 


Although it is somewhat beside t lie piesenl point, it mat be well 
to point out that Hutchison’s conclusions m regard to tat absorption 
m atrophic infants arc no firmer than the premises on which they are 
based Hutchison found, like others, that the percentage retention in 
these infants was somewhat low (aterage 76 5 per cent in twentv-two 
subjects) but lie maintained that tins was not due to impaired fat 
absorption He attributed it to (1) a compnratn eh low fat intake 
and (2) an increase in the bulk of the feces, causing dnersion of fat 
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to maintain the physiologic percentage in the feces As we have 
pointed out, the latter contention does not seem to be well founded 
As to the former, although we agree that a low fat diet will lead to a 
low percentage retention, we do not agree that such a slight reduction 
m the intake (e g to 17 6 gm a day) could diminish the percentage 
retention to the extent observed It would probably require an mtake 
as low as 5 gm a day to do this in fact, Holt and Fales” in four 
periods on normal aubjeotB reported an average retention of 76 86 per 
cent with an average intake of 5 5 gm of fat a day "We have five 
periods on normal infants who received quantities of fat analogous to 
those given Hutchison to his atrophic infants and who retained 
distinctly more of their fat These subjects received 14 2 to 19 4 gm 
of fat a day (average 16 9 grams) and retained from 7 9 5 per cent to 
90 9 per cent (average 86 1 per cent) It thuB appears that the low 
fat retention in Hutchison’s atrophic infants is not adequately ex 
plained by the low intake, making it necessary to return to the earlier 
view that these infants have a certain amount of difficnlty m absorb- 
ing fat 

C The Selective Absorption of Individual Fatty Acids — In preced 
ing sections we have shown that the character of the fatty acids which 
compose a particular fat determine the ertent to which it is absorbed 
However it does not follow from this that there is selective absorption 
of individual fatty acids in a mixed fat It is conceivable that the 
more readily absorbable fatty acids act as a leaven facilitating the 
absorption of all that are present The question is largely one of aca 
demio interest, but, since it has been the subject of controversy 6 * we 
shall present the evidence we have which bears upon it 

It has been generally found 88 *’ that the fecal lipids are more saturated 
than those of the food We ourselves have found this to be the case 
as the data m the accompanying graph (Chart 5) bear witness This 
howo\er does not necessarily mean selective absorption of unRaturated 
fatty acids for it is also possible (1) that unabsorbed unsaturated fatty 
acids may become hydrogenated during passage through the intestine 
and (2) that the lower lodme value of the fecal fat may be due to 
admixture with a more saturated endogenous fat excreted by the in 
teatme This latter possibility we have attempted to rule out by mak 
mg a correction in the value of our fecal fat for endogenous fat ex ere 
tion based on the assumption that the endogenous fat excretion is 
not materially different on diets containing fat than it was found to 
be on our fat free diets By deducting from the total fecal fat this 
assumed -value for endogenous fat. excretion, we obtain a value for 
the nuabsorbed food fat, this we have plotted on the graph as the 
corrected” fecal fat An examination of Chart 6 shows that such a 
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correction fails to abolisli the discrepancy between the iodine value 
of the food and of the fecal fat m the ease of fats which contain an 
abundance of both saturated and unsaturated acids (in which selective 
absorption if it oceuned should be conspicuous) On the other hand 
when we come to fats like olive oil that contain a very small percent- 
age of saturated acids (and in which there would be little opportunity 
for selectne absoiption m any case) we find that the correction almost 
completely removes the discrepancy between the fecal and food fat 
We can thus conclude that admixture with endogenous fat does not 
account for the lower iodine value of the fecal fat when mixed fats 
(saturated and unsaturated) are fed 
The possibility that unabsorbed unsaturated fatty acids may become 
saturated during passage through the intestine (as is known to be the 



Chart 5 — Comparison of iodine \ nlues of fattj acids of food and feces 


case with sterols) was tested out m our experiments described m a 
foregoing section in which a comparison was made of a diet of pure 
olein with one of a mixture of corn oil and butter of identical iodine 
■\alue If saturation of double bonds occurred during passage through 
the intestine, there should be an identical lowering of the iodine laluc 
of the fecal fat in both sets of experiments On the other hand, if 
there is no such saturation, the fecal residue on the olein diet should 
closelj resemble olein m its iodine -value, whereas on the corn oil- 
butter diet, in which selectne absorption is possible, a considerable 
fall in the iodine lalue of the fecal fat might occur The data m 
Table SI show the marked contrast between the two diets On the 
pure olein diet the iodine salue of the fecal lipids averages 712, being 
not faP below that of the food fat, whereas in these same infants on 
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the corn oil butter mixture the loduio value of the fecal fat fell to an 
average vnluo of 62 7, a drop twice as great as that in the olein diet 
It is probable that had our olem been 100 per cent pure rather than 
only 95 per cent pure, the fall m the iodine value of the fecal lipids 
would have been even less It thus appears that saturation during 
passage through the intestine will account for only a small part of the 
drop m iodine valuo of the fecal lipids and that selective absorption 
of individual fatty acids must occur in order to explain the values 
actually found 

By means of determinations of the iodine value and thiocyanogen 
value of the food and fecal fatty acids, using the formulas given by 
Jamieson, 16 we have calculated the percentage of saturated acids of 
oleic acid, and of lmoleic acid in the food and fecal fat, and from 
these figures we have obtained data as to the percentage absorption 
of these fatty acids in a mixed fat The data are presented in Table 
XXI The error in the method is such that significant figures for 
linoleio acid cannot be obtained when the amount ingested is less than 
1 gm. a day as was the case with diets of breast milk fat and butter 
these figures are therefore not included However, in our periods in 
which com oil was given, the feeding contained 5 gm or more of lmoleic 
acid a day, and the calculations assume some significance Table XXI 
indicates that the oleic acid fraction regularly shows a better reten 
tion than the saturated acid fraction In four of the five periods in 
which the retention of lmoleic acid could be calculated with some de- 
gree of accuracy, the retention of lmoleic exceeded slightly that of 
oleic acid m one period the reverse was the case "We do not feel 
justified in concluding from this that lmoleic is slightly better ab 
sorbed than oleic acid more observations would be required to es- 
tablish this point. The data suggest, however that this may be the 
case 

D The Significance of the Fat Partition in the Feces — It has been 
the general practice to express this m percentages of neutral fat, free 
fatty acids, and soaps with the assumption — stated or implied — that 
variations encountered were due to differences in fat splitting For 
example Holt, Courtney and Fales (quoted in Table I) found quite 
different percentages on diets of breast milk and cow s milk Their 
findings are m general agreement with earlier authors and have since 
been confirmed by Hamaon and Sheldon T0 a diet of breast milk gives 
nse to a higher percentage of neutral fat and free fatty acid in the 
feces, whereaB on oow's milk a much larger proportion of soap jb 
found Our own experiments m which only the fat was varied show 
similar differences between breast milk fat and butter fat However 



474 


THE JOURNAL. OF PEDIATRICS 


i 

55 

, a 

ta 

n 

- B 
< 

a 

% s 
** & 

x |< 
^ 1 s 

W < < 

g § * 

s «i 

5 1 

o tz 

£ 

< 

B 

5 

CT 

6 

O 

S' 

o 

V' 

£ 

k. 

w 

* « 
2 S 

g g 
E P* 

G ° 

^vO 

W' 

5 : c 

tc 2 < 

t Orir- 
CT. C 4 O O 

cr 00 p, 03 

S 3 0 

H^ICTCOCHr-tCCf IO 

•*000 ifcocc C 0 13 0 H 

coajoa cooooocoo coo 

£3 

-+ 0 

CO rf 
Cl O 

cr 

Cl 

0 

CI 

0 

Cl O 

CM Cl 

00 00 

c- 

0 

00 

0 

Cl 

00 

C! Cl 
T* Hi 
IQ t- 

T 

to 

f 

1 

to Cl 
0 S' 
CO S' 

"T 

<0 

co 

2 0 
* 3 

0 " 

sc HCO 

co t- co n 

aciGQ 

co 

to 

Cl 

c 0 r: lo ** 

Hl^OOHClH'i'Dt 

ClGOGCl COOGOOG 

CO 

r-> 

Cl 

G t- 

00 0 

Cl Cl 

0 

Cl 

Cl 

00 

tr- 

ee 

-t co 

UO to 

Cl Cl 


Cl 

b- 

Cl 

O O 
00 Cl 

00 00 

co 

*0 

to 

co no 

tJi S- 
C 1 co 

C * 

rH 

Cl 

0 

K ct 

*4 t— 

0 0 
x < 

3 










s 

CO 

Cl 


»0 

CO 

Co 

Cl rH 
CO O 
Cl Cl 

tc 

N 

C, 

O 2 

ES 
& a 

a - 2 - 

1 

1 

_, Ct r 

23 Ci_ e 

e- S £ 
» 2 " 

-r r s 

CCOCl 

c 0 s s 

*>* 

s. 

CO 

SOWWH’+ODOCO •+ rH 
^ Cl CJ Cl Cl O Cl CO H Cl O 
CIHtDO^OlOSSOCO 

HrtrtHHrtHrlHHH 

O 

to 

* 0 > 

*H 

lo cr. 

CO CO 
CO Cl 

CO 

0 

Cl 

rH 

Cl 

00 

Cl 

rH 

e- -t 

Cl 0 

CO rH 
rH N 

1 C 

-f 

Cl 

to 

-41 

CO 

Cl 0 
CO rjn 

CO 

w 

Cl 

CO 

cr b- 
J Cl S' 

to 0 

1 

tc 

tc 

2 c s- :r s- d 
MB t- ^ 0 — 
£ — a 0 

® H H H 

l 

C> LOCOrt*J<CS»SOCOir 3 CO, 5 i 
CO ClHCO'OS^HOl.O^OI^ 
*-H -I.CCCOOONO CO S 'Co 

i 

rH O 
00 CO 
Cl no 
rH rH 

00 

O 

t- 

CO 

CO 

to 

-f O 

O Ci 

tc t>- 

0 

t- 

t" 

rH 

CO 

CO 

CO 

rH 

r-H rH 

tr 0 
0 0 

CO 

*1 

CO 

0 0 
ci ei 

s- 0 

t .1 

to 

0 ^ 

O 

O S 

1 

1 







00 

0 

Cl 

f— 1 

**■ ci 
co 0 

H* 1-0 

Cr- 

C“ 

tr co 
-r 0 

cc S' 

< 

Cr 

N 

! 

03 

h- 

o 

fe £ 

2 : a 

IS 

° 

! 

C u. c ^ b» C 5 rH 

r- t- ~ lt> ci c-* co 
;52jo„c,~ 

*H 

0 - r 0 *f 0 0 rt h c r 
raooooHccocflt' 

|ci C 3 t ~1 rH Cl CO CO ci O rH T-t 

Cl 

0 > 

Cl 

00 b- 
to 10 

O O 

Cl 

1a 

rH 

CO 

0 

H»» 

r — 1 O 

0 to 

CO tM 

00 

1 C 

0 

CO 

-c 

0 

n O 

co 0 

Cl rH 

C 5 

rH 

01 

Cl 0 
S- ci 

0 Cl 

tc 

O' 

*H 

O 

£ ~ 

C 5 

C 5 ~ 

Cl O 00 
O O r-t O 

ir 

Cl 

1 

Cl r- 't' c-~ -f^yoCQ-f 
- CKK 1 r h 10 rt 0 h - 
O O O O O i-H O O O O O 


-** t- 
<— O 

O O 

CO 

0 

0 

00 

0 

t- to 

01 “0 

0 0 

-r 

CI 

0 

cr 

Cl 

0 

Ht* -H 
CO Cl 

0 rH 

-* 

O 

rn 

CO rH 
tO 
O rH 

Cl 

S 2 

0 0 

2 * 

1 









0 

rH 

O 

rH CO 

0 to 
O O 

Cl 

b> 

0 

S- Cl 
O CO 
O O 

Cl 

< 

* s 

2 J? 
i “ c 

3 2 ~ 

i£ = 
? <&' 

IT C Cl CO 
S- C~ G O 

CSOG 

rH 

1 

?* 

Co 

pOOtrocor^CiO-*' 

cococcHnr hoom 
•P f t- S N Cr 03 0 co CO O 
r— — 

Cr- 

N 

“1 

*0 to 
00 -r 
co 0 

r-* 

1 

1 

I 

r~ 

O 

CO 

CO 

0 

CO 

CO 

rH O 

tc 0 

Cl 

0 

0 

tr S' 
0 s- 

CC CO 

to 

to 

t> 

~ c O^ociltt 
.*. ~ n s j w S 
- ^ o 0 - Cl C) 

^ *H r-» -H jr-t 

»“ S' 1- O 1“ r - -f -t i> ' 
--cr-cs-oof *•- 
r 00c cc g t- 0 c s , c 

L- U~ 

C 1 *0 

M »0 

“1 rH 




£ 

S' 

r-» 

rH 

O 

r- 

LO O 

ro ci 

t- S' 

Co 

l- 

C-“ rH 

— to 

00 0 

r- 

Cl 

v > 

Cl 

1 

! 

2 

1 £ 

S B 

2 ** 




1 

1 

■ 

I 

1 


I 

Cl ci 

to Cl 

to ac 

pk 

S' 

tl 

O' 

s 

£ 

r 

<*« 

IT C IS t- HMCKl^HClHOOH! 

^ ri H H r* H H 

o I s 

— 1 - 

1 T “ 3 I itTMMlIll 

O 

tr 

c 

u. 

tl 

e 0 

r— 

u 

Cl 

c 

1 

1 

= l 

1 

-1 

l! 

0 1 

0 t-» 

- 4 J 

J.J. 

-r 

c 

ci 

co 

J, 

CO 

^ > 

< 2 . 

Co 

c 

k 

<0 

*N 

0 s- 
rH 

c 

1 - 

•5 

( *- 

1 a j: 

t £ '1 2 

i 5 l„ t. 

| 1 '! ~ 

! '5 £ 

« 

a 

0 

»> 

S 3 

e = 

s 

1 

1 

X 

ll 

0*3 
^ 0 

C Jj 
*o c ^ 

> a 3 

*& i £ 

0 

C 

jT 

5 

0 

C 2 

C 

-3 

5 

** r-v 

. tc 

s|s 

c s 

C ■“ 

11 ^. 
c J! 

SaS' 

= ||' 
f 1 






































HOLT ET AL PAT MET YUOLTBH 


476 


if we express tlie fecal lipids in absoluto amounts rntliei than m per 
centages, a somewhat different impression is obtained 

Table XXII 


PARTITION OP PE GAL PAT 



PERCEttTAOE ,1 

OHA1I8 PER DAY 

N T 

T T A 

SOAP 

n r 

r r a. | 

SOAP 

Average of 7 period* on 







breast milk fat 

18.1 

; 33 H 

rs.o 

0.68 

0.59 

1 03 

Average of 65 periods on 







batter fat 

95 

! 18 1 

72 4 

0.25 

0.54 , 

2.09 


It then appears that the quantity of neutral fat and free fatty acid 
are approximately identical on the two diets and that the only differ 
ence is in the larger amount of soap in the stool on the diet of butter 
fat. If we examine our summarized experiments in Table XV II in 
which fat partition in the feces is expressed in absolute amounts na 
well as in percentages we find again that there is almost no variation 
in the daily excretion of neutral fat until we come to the very poorly 
absorbed fats like the pal mi tin stearin mixture and ethyl esters, and 
barring these there is no evidence of an inverse relation between re- 
tention and the amount of neutral fat in the stools In other words 
incomplete fat splitting does not seem to be a factor Iximtxng absorption 
until we come to these very poorly absorbed fats This same pomt is 
illustrated in Chart 6 m which we have plotted data from individual 
experiments showing the relation between fat retention and the quan 
titles of the various fecal lipids 

There does appear to be a slight inverse relation between the free 
fatty acid of the stool and fat retention, but there is a very striking 
inverse relation between retention and the quantity of soap m the 
feces It is not dear what the factor is winch limits absorption under 
these conditions two explanations are possible It mav be that the 
difficulty is primarily with the absorption of soap On the other hand, 
the fact that most of the unabsorbed fattv acid is found in the feces 
as soap may mean only that an excess of base has been available to 
neutralize unabsorbed fatty acid Some observations made by Keller n 
suggest that the latter explanation is the correct one He made an 
alyses of the particular bases excreted as soap in the feces and found 
wide fluctuations at times the alkali soaps were in oxcess and at other 
times the alkaline earth soaps were more abundant These differences 
could not be attributed to the fat of the diet Keller was led to the 
conclusion that the nature of the base combined as soap in the feces 
was dependent on the base available for excretion bv this route at any 
particular time This view was also supported by Folm and "Went 
worth Tt 
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Inasmuch as the “neutral fat’' fi action contained not only the neu- 
tial fat but also the unsapomfiable mattei of the feces, we undeitook 
to make some independent determinations of the unsapomfiable mat- 
ter, as it seemed possible that the constant value of the neutral fat 
fractiou might be due to the fact that this consisted largely of un- 



rrcRiriD m fzczs (m per day) 

Chart C — Kclntlon bct^cf'n fat retention and the fat partition In the feces 

saponifiable material These determinations shown m Table XXIII 
indicate that the 'values obtained for unsapomfiable matter were, with- 
in the limits of error, identical with those we had obtained for the 
neutral fat fraction containing the unsapomfiable matter In other 
words the feces contained no appreciable amount of neutral fat until 
we come to the poorh absorbed palmitin stearin mixture, in which 
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incomplete fat splitting makes its appearance The somewhat higher 
values for “neutral fat” in the feces on diets of some of the vegetable 
oils can be attributed to the fact that these oils — notably com oil — 
are richer m unsapomfiable matter, which is not completely absorbed 
The iodine value of the unsapomfiable matter appears to be constant 
with the exception of the periods on vegetable oils during which it 
tends to be higher This can be attributed to the fact that the un 
saponifiable matter in these oils is highly unBatarated 


Table XX LET 

Observations os U k sapo suitable Hattie or Fxots 


DIET 

NUMBER or 
EXPERIMENTS 
AVEEAOED 

UNSAPONITCABIJ? 

MATTEa or 

naxa 

(ouy DAY) 

IODINE VALUE 
or UN 

SAPONIJTAHLE 

MATTEE 

Olivo oil 

1 

0.25 


Com oil and olivo oil 

1 

0 42 

85 jt 

Corn oil 

1 

0 56 



Medium aah 

4 

1 ■VjTTJH 1 1 

0L6 


Lott mix 

a 


686 

Butter 

Medium aeh 

10 


64.8 

Low tush 

2 


"08.2 

Nncoa 



— 

Cocoonut oil 

2 

0.20 

68 X 



0 22 

— 


In view of these findings it would seem to us desirable to abandon 
the conventional practice of expressing the fat partition m feces in 
percentages and to express this in absolute amounts. Erroneous 1 m 
pressions in regard to fat splitting are thus less likely to ocour 

Conclusions 

From the above studies we feel justified in drawing the following 
conclusions regarding the intestinal absorption of fat by infants 

1 The size of the fat particles is without influence on fat absorption. 

2 Of other food constituents that might influence fat absorption 
minerals alone appear to do so exerting an unfavorable influence 
This effect ib probably due to the alkaline earths 

3 Volatile fatty acids in amounts considerably larger than those 
present m butter appear to be harmless 

4 In a mixed fat, absorption is favored by the presence of (a) fatty 
acids containing one or more unsaturated linkages and (b) fatty acids 
with relatively short carbon chains. It is impaired by the presence of 
long chain saturated fatty acids Contrary to the general belief, the 
melting point of a fat is not per se the factor determining absorption 

5 Certain pure odd carbon fats, when pushed to ketogenic levels, 
will lead to the production of ketone bodies 
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6 Split fat appeal’s to be impractical foi use m diarrhea, free fatty 
acids aie irritating to the intestine, and soaps increase the water re- 
qunements 

7 Ethyl esteis are distinctly inferior to triglycerides They appear 
to be split with difficulty and aie retained only to a limited extent 
When they aie fed, ketone bodies make their appearance at an un- 
usually low level of fat absoiption 

8 A compaiatne study of various fats and fat mixtures indicates 
that those mix tines specially designed for infant feeding are no better 
absoibed than buttei Certam animal and vegetable fats are, how- 
eiei, distinctly better absorbed The ease with which a particular fat 
is absorbed can be predicted, with consideiable accuracy, from a 
know ledge of its composition 

9 Pat-poor diets tend to pioduee loose, fermentative stools, at times 
they appear to bring out allergic manifestations 

10 Fat absorption appears to be most satisfactorily measured by 
the peicentage of ingested fat retained This figure does not seem to 
be materially affected by mci easing the quantity of fat in the diet, 
although it becomes macciuate when the amount of ingested fat is 
icrv small since the fecal fat then consists laigely of endogenous fat 
excretion 

11 To some extent fat absorption is affected by the age of the 
subicct 

12 A constant lelation between the total solids and the fat of the 
feces, such as has been claimed, does not appear to hold 

13 The claim that atiopluc infants aie able to absorb fat normally 
does not appear to be well founded 

14 Endence is presented for the selective absorption of individual 
fatty acids in a mixed fat 

15 In noimal sublets, fat is as a rule completely split m the in- 
testine, the portion of the fecal fat usually reported as neutral fat 
actuallv consists of unsaponifiable material 
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STUDIES IN FAT METABOLISM 
II Fat Absorption in Premature Infants ani> Twinb 

Herbert 0 Tidwell, PhJI , L Emmett Holt, Jr. MJI 
Howard L Farrow, and Sarah Neale 
Baltimore, Md 

TN PART I of this study 1 tho article dealing with normal infants, 
* we reported certain differences in the absorption of particular fats 
which appeared to depend on the nature of the constituent fatty acids 
From the point of new of absorption the most desirable fatty acids 
were found to be those containing unsaturated linkages and nert to 
theso, acids with relatively short carbon chains. It was not established 
that the presence of moro than one double bond was advantageous 
though a little evidence pointed to that conclusion The differences 
observed m normal subjects were small, but, since it seemed possible 
that subjeots having difficulty in fat absorption might show larger 
differences of some practical significance, we undertook to make such 
comparisons in a group of poor fat absorbers 

Fat absorption is defective m a number of clinioal conditions states 
in which the external secretion of the pancreas or bile is excluded from 
the intestine, in celiac disease in tuberculous disease with obstruction 
of the lacteals, to some extent in marasmic infants and in the new 
born, m premature infants and twins, m certain infectious and post 
infectious states and particularly in the presence of diarrhea Some 
of these conditions are rare and others are difficult to work with since 
the state of the patient remains constant for a relatively short period 
of time The premature group seemed to us the most promising one 
for comparative studies and we therefore earned out a senes of bal 
ance experiments ra these subjects 

METHODS OF STUDY 

The technic of the balance experiments differed somewhat from 
that employed with mature subjects Infants of both sexes were used. 
No attempt was made to put the subjects on a frame, but the feces 
were collected in diapers of absorbent cotton The soiled portions of 
these diapers were carefully removed and placed in an enlarged 
Soxhlet apparatus where they were extracted for three days first with 
acidified alcohol and then with ether Tins extract was evaporated to 

From the Department of Pediatric* Johns HopWn* Uatverafty and the Harriet 
Lane Home, Johns HopMrn Hospital. 

The expense* of thla trrre*tl nation wire defrayed In part by a rrant from Mead 
Johnaon and Company Evansville, Ind 
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dryness, the residue taken up m peti oleum etliei, and the peti oleum 
ether extract filtered, evapoiated to dryness and weighed It was 
found by blank determinations that a small amount of lipid material 
could be extracted from the cotton itself, averaging 0 5 gm for the 
quantity of cotton employed m typical experiments of five oi six days’ 
duration This value was theiefoie deducted fiom the weight of the 
dried petroleum ether extiact to give the actual weight of the fecal 
lipids for the period 

In the tables which follow, the letention figuies are based on the 
total lipids Howevei, m view of the possibility that the feces of these 
infants might contain an unusually large proportion of unsaponifiable 
material — derived either from intestinal secietions or from contami- 
nation with mineral oil which was used m wiping these infants — we 
also made a series of determinations of the total fatty acids of the 
feces It was found m more than a dozen experiments that the per- 
centage retention of the fatty acids diffeied only very sbghtly (rarely 
more than 3 or 4 per cent) from that calculated for the total lipids 
We therefoie felt that the simpler method of determining the total 
lipid retention pro\ided a sufficiently accurate measme of fat absorp 
tion for our purpose 

The experimental feedings weie piepared as m our previous leport 1 
from skimmed nulk with added sugar, m which the various fats were 
incorporated b> homogenization 

RESULTS 

In Table I aie presented twenty-two expernnents on healthy pre- 
mature infants to whom various fats were given Our data confirm 
those of other workers 2 that these infants absorb fat with difficulty 
Only a trifle more than half of the butter fat intake is retained on the 
average, and in individual periods even less than this However, when 
ne come to the fats containing predominantly unsaturated fatty acids 
— olive oil and soj bean oil — we find that retention is much more 
complete, from 15 to 25 per cent more of the intake is retained It is 
apparent that in these infants the difficult} in absorbing fat is such os 
to be a serious impediment to nutrition when ordinary milk formulas 
are used, this may m large measure be avoided by the substitution of 
a more readily absorbable fat 

Similar, though less striking, results were obtained m a pair of 
full-term twins (Table H) Onlv the smaller and feebler of these 
showed differences in fat retention comparable to those observed with 
premature infants 

It will be noted (Table I) that the retention of soy bean oil is on 
the average better than that of olive oil, suggesting that the presence 
of a second double bond is ad%antageous Only a few comparisons 
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" ere, however made in the same subjects, and it is possible that the 
infants studied on sot bean oil weio better fat absorbers In Table HI 
we have collected observations made m identical subjects It appears 

T\ble I 

Pat Retention or Premature Inpants on Various Natural Pats 
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Table n 

Pat Retention or Two Full Teem Twins 


PERIOD 

PAT PED 

AGE 

(MO) 

WEIGHT 

(KO) 

LENGTH 

OP 

PERIOD 

(DAY8) 

PAT 

INTAKE 

(an/ 

DAT) 

PE OIL 

PAT 

(OIL/ 

D\T) 

PAT RET 

any 

DAT 

ENTTON 

PER 

CENT 
OP PAT 

INTAKE 

RE 

taint, n 

J 8— h 1 

Batter 

21 

3 45 

0 

18X7 

X04 

14X3 

77X 

J 8 — h 2 

Olive oil 

21 

3 73 
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18X9 

2 75 

10 14 

854 

W B— h 1 

Batter 

21 

3X7 

6 

102 

6 72 

11 20 

66X 

W 8 — h 2 

Olive oil 

2} 

8.40 

4 

17X5 

X47 

16 08 

9X0 


Tbeee Infant * were placed on metabolism frame* for the collection of excreta a* 
described to our preceding report. 
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that on olive oil the percentage retention is sometimes 25 per cent or 
more better than butter (subject W 8 — h, Table H, and subjects 
B — r and D — m, Table HI), the difference being comparable to the 
average figures found with soy bean oil However, m the two C — n 
infants, who were studied on both these fats, it is difficult to attribute 
the somewhat better retention of soy bean oil to age alone 
In order to throw further light on this question of the value of a 
second double bond, we made some comparisons between pure olein* 
and linoleiiL* Studies were made in three infants, the details of which 
are given m Table IV 


Tablx iy 

Fat Retention or PreaiATUBe Intants on' Poke Olew and Lin olein 
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infectious periods 









Infection with digestive upaet between period 2 and period 4 
t Infection with dlgestlre Upeet between period 2 and period S. 


In none of these periods was the retention as high as in our previous 
studies on premature infanta This may have been due to the fact that 
the feeding contained monoglycerides and diglycendea or to the fact 
that the infants m this group were distinctly younger We are in 
olined to accept the latter explanation, for we observed no untoward 
effect in normal infants when a similar preparation of olein was fed 
m fact onr best retention figures were obtained with this material 
The comparisons between the olein and lmolein were not as con 
elusive as we had hoped Unfortunately an infection developed in the 
premature ward during the course of this work "We continued our 
studies on two subjects when the infection and its effect on the diges 
tion were apparently o\er, but in view of the chemical findings it mav 

Theae were prepared ayntbeticallr from the pare fatty adds <KS percent or more 
pare) and clynerln. The final prod tret* contained conaiderable monoElywiae and 
diflj-ceride although the laivor part conalated of triglyceride 
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be doubted whether eithei of these infants had completely returned 
to normal We aie, liowevei, presenting the results in toto for what 




thev are worth If we exclude the posbnfcctious penods, we are left 
with a pair of unquestionably good periods on infants K — i and S — h 
ni which the retention of linolem is distnuth better, the eflect of age 
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fihould have favored the olein, for it was fed when the infants were a 
week older Even if we include the post infectious periods, the linolem 
still gives a slightly higher average retention figure 
The evidence obtained — eitliei in the comparisons between olive and 
soy bean oil or in those between olein and linolem — is not conclusive, but 
it points m the same direction as that obtained by us m our study of 
normal infants suggesting that an additional double bond possesses a 
slight advantage from the point of "view of fat absorption 
As we have pointed out elsewhere 1 the weight curve may give fal 
lacions information as to the value of a particular type of feedmg 
particularly when it is followed for only a short period of tune, the 
retention of water and electrolytes alone may be responsible for gam 



in weight Conversely improv eineut m nutrition may not be mnnedi 
ately shown m the weight curve Hon ever jf, as we have reason to 
believe the substitution of more readily absorbable fats for butter 
serves to produce a significant improvement in nutrition, such an 1 m 
provement might well be reflected in the weight curve In some of 
our premature infants little or no change was observed in the weight 
curve, even though chemical determinations showed that more fat was 
being absorbed But in more than half of our cases a striking upturn 
in the weight curve followed the substitution of olive oil or soj bean 
oil for butter Such curves are shown m Charts 1, 2, 8 and 4 and 
appear to offer confirmatory evidence of the value of the more readily 
absorbable fats in the nutrition of these patients Of particular in 
fercst are the observations on the identical C — n twins during the 
flrrt weeks of life One of these infantR was started on a cow’s milk 
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feeding m which olive oil was substituted for butter This infant 
gamed weight from the start, at no time falling below his birth weight, 
m contrast to his twin who was fed similar quantities of breast milk 
with added carbohydrate, m whom the usual postnatal loss of weight 
occurred 

It seemed of interest to ascertam whether the pool fat absorption 
of premature infants is associated with difficulty m splitting fat It 
will be recalled that the full-term infants studied by us 1 were able to 
split fat completely, the so-called “neutral fat" fraction of tlieir feces 
consisting in reality of unsaponifiable material In order to obtain 
information upon this point, fat partitions were earned out in fourteen 
experimental penods on premature infants In no instance was fat- 
splitting found to be complete, the true neutral fat of the feces being 



found to exceed 0 2 gm a day on diets of whole milk The unsaponi- 
fiable matter was mvanably m excess of that found in full-term in- 
fants, indicating that difficulty is expenenced m the absorption of 
this fraction also We are not prepared to say whether the difficulty 
m fat absoiption m the premature infant is due to poor fat splitting, 
but at least it is of interest that both functions aie impaired m these 
subjects 

The question may well be raised as to whether the results obtained 
with premature infants and twins are applicable to other groups of 
poor fat absorbers We do not believe that any such generalization 
is justified, each group will have to be studied independently A 
limited experience with infections and postinfectious states has given 
us the impression that considerably less benefit is to be expected here 
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from the substitution of olive oU, or soj bean oH for butter than with 
premature infants, the unsaturated acids are by no means spared by 
the process winch interferes with fat absorption Whether a material 
gam can be accomplished by changing the fat in these circumstances 
\\ e are not prepared to saj Ladd* reported a senes of malnourished 
infants v\ ho gamed weight more rapidly after the substitution of olive 
oil for butter fat , his conclusions as to the efficacy of homogenized 
olive oil were said to be confirmed by metabolism experiments which 
however, were not published. Other writers 4 have felt that it was 
inadvisable to use olive oil in the presence of digestive upsets a judg 
ment which we believe to have been based on the appearance of the 
stools rather than that of the patient Naturally, under conditions 
when much of the food fat appears m the stool, the stools will be more 
liqmd when a liquid rather than a senusolid fat is fed 

CONCLUSION’S 

1 We have confirmed observations in the literature that premature 
infanta and twins have marked difficulty in fat absorption 

2 A very striking difference was found in the ease with which they 
absorb particular fata olive oil and soy bean oil being far more com 
pletely absorbed than butter fat 

3 The improvement in nutrition when these fats are substituted for 
butter is often promptly reflected in the weight curve 

4 Some further evidence was obtained that the presence of more 
than one double bond m a fatty acid chain favors fat absorption 

6 Fat splitting is less complete in the premature infant than in the 
full term infant the retention of unsapomflable material is also impaired 
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STUDIES IN INFANTILE ALLERGIC ECZEMA 

II Serum Lipids, With Spfcial Reference to Saturation 
of the Fatt\ Acids 

Harold K Faber, M D , and Dorothi B Roberts 
San Francisco, Calif 

IN CONTINUATION of a stuch of the serum lipids (cholesterol, 
phospholipids) m infantile allergic eczema, published m 1933/ we had 
just beguu au investigation of the fatty acids when Hansen’s 3 papei 
on this subject appealed Wishing to obtain data for comparison with 
lus, ye modified oui piogiam in some respects and the lesults here pre 
sented covei practically the same ground as those of Hausen. The num- 
ber of cases, both with and without eczema (normal coutiols), is, 
howetei, consideiably larger than in his report 
It will be recalled that Hansen determined cholesterol, total fattj 
acid, iodine absorption, and the iodine number of the fatty acids m the 
serum, concluding that the serum cholesterol and fatty acids m eczema 
are slightly less than in normal controls and that the serum fatty acids 
are less unsaturated hence, that the unsaturated fatty acids should he 
given consideration as an etiologic factor in the disease 

Methods — Cholesterol was determined hr the method of Mvers and War dell 3 on 
the dry residue left by evaporation of the alcohol ether extract hut without pre 
liminnrv Bapomfication, as Bloor* recommends Han«en used Bloor’s method It is 
generally believed that the two show good agreement 

For fatty acids, the method of Bloor* was followed except that the alcohol ether 
extract was kept at the boiling point for one minute instead of the “few seconds 
recommended by Bloor, which appeared to be insufficient Hansen also used Bloor’s 
method 

Iodine numbers were determined b\ Yasudn ’s- method, based upon that of Kosen 
mund and Kuhnhenn but without preliminary saponification, an omission recoin 
mended by Page, Pasternak, und Burts whose modification was followed bv Hansen 
It would appear that the results of the method used by Hansen and by ourselves 
are fmrh comparable 

In one important respect our procedure differed from that of Hansen. Because 
of the fact that oar patients were seen m the out patient department we were unable, 
as Hansen was able, to obtain fasting samples Most of our patients had been fed 
one to four hours before collection of the blood Theoretically this constitutes a 

From the Department of Pediatrics Stanford TJni\ ersltrv Medical School 
This stud} was made possible h> a grant from the Rockefeller Fluid Research 
Fund 
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■enoun objection to onr figure*. Comperison, however, with those of Hansen shows 
that in the normal group our figures for total fatty adds are considerably lower on 
the average than those of Hansen and in the ecxema group only slightly higher 
also the iodine numbers in tho normal groups in the two senes show no significant 
differ encea. We ore therefore inclined to believe that tho time of bleeding in tho 
two series plays a relatively small part In such quantitative differences as were 
observed. TVe have included a few older children in our series, but nearly all wero 
within the same age limits aj those of Hansen s series tliat is, from fire to eighteen 
months, and those outside these limits did not materially alter the averages. 

In our senes were sixteen normal individuals and fifteen with allergic 
eczema 


Table I 


No Eooua (10 Cases) — Normal Oonthols 
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181 

10 mo 

At 101 
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451 | 
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Table U 

EaroiA (15 Cabis) 
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468 
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544 
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034 
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15 mo 
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265 
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104 
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112 
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87 
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205 

464 
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254 

4*2 
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405 

618 
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16 mo 
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358 
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102 

4} mo 
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450 
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Table EU 

SUMMARY AND COMPARISON WITH HANSEN’S DATA 
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043 
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134- 

118 
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409 
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160 

473 

443 

657 

586 
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COMMENT 

Cholesterol — In a pievious study 1 of a diffeient senes of infants with 
eczema we found a consideiable proportion with liypeicholesteremia It 
is instructive to find that m the present subsequent senes the cholesterol 
was uniformly within normal limits and the average was almost exactly 
that of the normal contiols Hansen’s figures, by contrast, show a much 
lower figure foi the normals and a lughei one foi the eczema cases than 
our own 

Total Fatty Acids — Our average figuies foi the patients with eczema 
are not notably different from those of Hansen (351 and 342, respec- 
tively) but m the normals are considerably lower (290 as compaied with 
361), and this is also time of the total lipids The contrast between the 
normal and the eczema group m our data is the reverse of that m 
Hansen's, ours showing a higher figuie m the eczema group, and Han- 
sen's a slightly lowei one 

Total Lipids — The same difference as m total fattv acids, between our 
figures and those of Hansen, is seen m total lipids (sum of cholesterol 
and fatty acid) but to a somewhat more marked degree, our eczema 
gioup being about 14 per cent higliei than the contiols, and Hansen’s 
about 10 per cent lower 

Iodine Numbers — For the contiol gioup our average (117) is not 
significantly different from Hansen’s (111) In our eczema gioup the 
average (107) is about 9 per cent below that of the normals, while m 
Hansen’s it (84) was about 24 per cent below his normal average An 
arrangement of the individual data m our senes m order of magnitude 
brings out a fairly striking tendency to lower figures in the eczema group, 
which is somewhat obscured in the average by the effect of two high 
figures Our data, therefore, support Hansen’s conclusion that m eczema 
the fatty acids of the serum show decreased unsaturation as compared 
with those m normal children, but, m a quantitative sense, the degree of 
saturation is much less, both absolutelv and also relatively to the controls 
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It may be added that Dr Donald C Marshall, m a considerable num 
bor of eases of active eczema admitted to the Children’s Clime of this 
institution, has been unable to detect any clinical benofit from the ad 
ministration of unsaturated fat m the form of corn oil, an observation 
not m accord with Hansen 's later report 1 

CONCLUSIONS 

1 An investigation of the serum lipids in thirty-one infants and young 
children, fifteen with infantile allergic eczema and sixteen without that 
disorder (normal controls) showed that the individuals with eczema had 
(a) a very slightly higher average cholesterol, (b) considerably higher 
n\ ernge total fatty acids and (c) total lipids, and (d) a moderately lower 
u\ erage iodine number for the fatty acids. 

2 Our results confirm those of Hansen m that the serum fatty acids 
of patients with eczema tend to be less unsaturated than those of normal 
individuals. The degree of unsaturataon in our patients with eczema 
did not, howevor, depart so far from the normal as was the case in 
Hansen’s senes. Our own expenmontal data and clinical expcnence have 
not convinced us that the factor of fatty acid saturation is of pnmary 
etiologic significance in eczema Wo are rather inclined to regard it as 
secondary or incidental. 
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THE EFFECT OF FEVER THERAPY ON RHEUMATIC 
CARDITIS ASSOCIATED WITH CHOREA 

With a Preliminary Report ok Fever Therapy in 
Rheumatic Carditis Without Chorea 

Luoy Porter Sutton, M D , and Katharine 6 Dodge, M D 
New York, N Y 

I Fever Therapy in Chorea With Carditis 

O VER two hundred attacks of chorea have been treated on the 
Children’s Medical Service of Bellevue Hospital with fever in- 
duced by the intravenous injection of triple typhoid vaccine In this 
series there were sixteen children with definite signs of active carditis 
at the time of treatment and m addition twenty-seven others with 
clinically inactive rheumatic heart disease Of the twenty-seven with 
inactive heart disease, seventeen had mitral insufficiency, nme had 
mitral insufficiency and stenosis , and one had mitral insufficiency and 
stenosis and aortic insufficiency and stenosis 
Because it has been frequently suggested that the presence of ad- 
vanced heart disease or the presence of active carditis is a contraindi- 
cation to this form of tlierapv, the group u ltli actn e carditis is now 
being reported in detail 

Our criteria for the diagnosis of active carditis were 
1 Fever 
2 Tachycardia 

3 Change m the quahtv of the heart sounds 
4 Presystolic gallop sound 
5 Development of new murmurs 

6 Change m the quality of the murmurs present, especially the 
presence of a high-pitched, shnll, musical quality in the apical systolic 
murmur (sometimes descubed as “sea gull” quality) 

7 Change in rhythm (heait-block, or loss of sinus arrhythmia) 

8 Electrocardiographic changes, chiefly prolongation of the P-R and 
QRS intervals 

9 The presence of subcutaneous rheumatic nodules 
While every case did not present all of the above findings, each one 
presented two or more and the diagnosis of activity was made by at 
least two observers In a few cases the diagnosis was made only on 
going back over the records In these cases frequent notes on the 

From the Children s Medical Service Bellevue Hospital and the Department of 
Pediatrics New York Universltj 

The studj of chorea ha3 been made with the help of a srant from the Joslah 
Mam. Jr Foundation 
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heart were not always made, bo that it has been sometimes difficult 
to determine exactly when the signs of carditis subsided In the 
majority of cases, howe\er, the diagnosis was made before the begin 
ning of fever therapy, the patients were watched with especial care 
and frequent notes on the heart signB were made 

Besides the cases which are being presented, there was one child 
who had signs of activity on admission to the hospital, but these had 
disappeared before the beginning of treatment, and seven children 
in whom the presence of activity was suspected but m whom it could 
not be diagnosed on any objective basis We appreciate the fact that 
there are coses in which the signs of cardiac activity subside promptly 
after a short time at rest in bed, but on the other hand the tendency 
to chromcity of the rheumatic infection is well known We have ob 
served many individuals in whom signs of snbacnte carditis i e , tachy 
cardia gallop low grade fever weight loss, eto persist for months 
in a child m the hospital We also realize that there must have been 
other children m this series with a subacute carditis who gave no dim 
cal signs In this group would fall those children who presented no 
signs of heart disease during their attacks of chorea but who after 
varying intervals without further rheumatic attacks have appeared 
m clinic with definite organic heart disease This group will be pre 
seated m a later paper The only case which came to autopsy demon 
strates this pomt well this was reported in detail in a previous 
paper 1 During her two admissions to the hospital the child had never 
shown any signs of cardiac involvement There was an inconstant 
short syBtohc murmur along the left sternal border but there had 
never been an apical murmur, and there was no cardiac enlargement 
At autopsy, besides a hemorrhagic lobular pneumonia there was an 
acute vermcose mitral lalvuktis and chronic rheumatic valvulitis at 
the base of the aortic valve 

While we have not yet demonstrated that the disappearance of tho 
signs of activity was the direct result of the fever therapy we feel 
that their disappearance in the majority of cases by the time of the 
end of treatment is Rtnkmg Certainly the children were not harmed 
by this form of therapy 

Case reportB of the sixteen patients who had chorea and also carditis 
follow 

Oxbx 1 — Y A-, eight years old, wan admitted Oct. 21, 1032 and discharged 
Mar 31, 1033 This child had been followed closely for two yean oj a tubcrculoiis 
contact case. She hod had growing pains for aix months previous to admission 
bat no other rheumatic history Two weeks before admission no cardiac mormon 
wore heard. She was admitted after one week of mild choreiform movements At 
thnt time tachycardia and an apical systolic murmur were present two days later 
n middiastolic murmur at tho apex was heard the following day she had an acute 
art hn tii of ono finger Her temperature was normal. White blood ceD* numbered 
8 750 with 77 per cent polymorphonuclear leucocytes. Electrocardiogram* showed no 
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significant changes Treatment for the chorea a ns begun on the fifth day after 
admission, fever was induced six tunes m eight dn\s The day following the end 
of treatment, the systolic murmur a as softer and the diastolic barely perceptible 
Ten days later the heart was slow and regular, rate, 78 with sinus arrhythmia The 
day after the completion of treatment an nrticnnnl rash developed , this lasted for 
two or three days only Six weehs later topical erythema marginatum, which per 
sisted off and on tliroughout the rest of her stay, appeared, but no further signs of 
active carditis de\ eloped On discharge five months after admission the heart was 
not enlarged clinically or by x lay, but systolic and presyBtohe murmurs were present 
at the apex She was not seen from the time of discliargo until the following au 
tumn, owing to lack of cooperation of the pnrentB, but on return to clinic in 
December, 1933, seien months after discharge, she had gamed 14 pounds and showed 
no evidence of rheumatic activity Since then she ims been followed regularly both 
m the tuberculosis clinic and m the chorea clinic, without further evidence of 
rheumatic infection until June, 1934, when she was readmitted to the hospital 
with indefinite signs of carditis 

Case 2 — M B, six \ ears okl, was admitted June 20, 1933, and was discharged 
Julv 7, 1933 She had no rheumatic historv until three weekB before admission 
when she complained of pain in the ankles, tired easily, had a series of Bovere 
epistaxes, and bruised more easily than usual Ono week before admission choreiform 
movements developed On admission she had a temperature of 100 4° F, mild 
choroiform movements, many small purpuric spots on trunk nnd extremities, an en 
larged heart with tachycardia, marked presystolic gallop, an apical systolic murmur 
transmitted to the axilla and base, and a loud, rough, low pitched middiastolic 
murmur Electrocardiogram showed right deviation of the electrical axis White 
blood cells numbered 8,400 with 76 per tent poly morplionuclcnr leucocytes Treat 
ment for the chorea was begun on the fourth dny after admission, fover thcrapv 
was given six times in eight days The heart rate had Blovvcd down somewhat be 
foro the beginning of treatment, but the gallop and dinstohe murmur were still 
present The dnv after the end of treatment the gnllop had disappeared, rate was 
80 per minute, sinus arrhythmia was present, murmurs were the same Three days 
later the diastolic murmur had disappeared, but a third heart sound was heard 
Ten days after the end of treatment the rate was 70, sinus arrhythmia was present, 
sounds were of good quality, there was a soft systolic murmur at the apex, slighth 
transmitted to the axilla, but no diastolic or third heart sound One month later 
she had a tonsillectomy under ether anesthesia with no exacerbation of signs of 
carditis, and sbe was discharged to the countrv in good condition with a cardiac 
diagnosis of enlarged heart, mitral insufficiency, Clnss I She remained in the con 
valescent homo for tliree montlis nnd, having gamed 0 pounds, returned to the 
clime. Her general condition was good in tho winter of 1933 34, nnd her weight gain 
satisfactory in spite of tho bad home conditions under which she lives Her present 
cardiac diagnosis is enlarged heart mitral insufficiency, and (7) stenosis, Clnss I 

Case 3 — M A B, aged seven years, was admitted Mav 1, 1933, and was dis 
charged July 28, 1933 She had no previous history of rheumatic fever She was 
admitted with a history of severe chorea of tliree montlis’ duration and had been 
m bed, unable to walk for five weeks On admission the child wns emaciated, de 
hydrated, and totally incapacitated bv an extremely severe pseudoparetic type of 
chorea A nodule was present above the left patella The heart rate was 130/140, 
there was a marked presystolic gallop, a widely transmitted apical systolic murmur 
with a lugh pitched, shrill, musical quality, and a short presystobc murmur There 
was no fever, wlute blood cells numbered 12,400 with 74 per cent polymorphonu 
clear leucocytes, the electrocardiogram showed no significant changes Fever treat 
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m«mt for her chore* was begun on the fourth day She was given fever fourteen 
timee in two cournes, covering a total period of twenty six day* By the fourth 
day after the beginning of treatment, the heart rate had come down to 104 and 
flinuB arrhythmia had reappeared but the gallop and high pitched thrill quality of 
the systolic munuur persisted Three days Inter this murmur wat much loner 
pitched and softer and In the tenth day after the beginning of treatment the 
gallop had disappeared, the rate was 80, the shrill quality of the apical systolic 
murmur had entirely disappeared and the nodule had also disappeared. One month 
later the gallop reappeared for ten days with a peridontal abscess and fever Later 
tonsillectomy was performed without exacerbation of her cardiac signs On dis 
charge the x ray pictures showed no cardiae enlargement there was a soft aystollc 
murmur at the apex slightly transmitted toward the axilla and an inconstant third 
heart sound. Bhe was discharged to a convalescent home where she remained for 
about two months. She was well on return having gained 7 pounds, but shortly 
after her return ahe again developed chorea, this time with no evidence of carditis 
She was readmitted and remained in the hospital for three months and was then 
tent to a convalescent home for two months more On her first return visit to 
clinic, Apr 11 1854, her temperature was 100 0 F and ahe had a gallop and 
tachycardia 8be was sent home to bed and about ten dnya later when choreiform 
movements began, ahe was admitted to the hospital. Fever therapy was again given 
with subsidence of the chorea and disappearance of the signs of possible carditis. 

Cake 4 — A 0 nine years old, was admitted Ma) 2 1033, and wiu discharged 
June 3 1933 She had a history of polyarthritis at fivo and one-half years and of 
three previous attacks of chorea. Two and a half montlis before admission, in the 
clinic, tachycardia and a gallop were noted she was sent home to bed with a re- 
quest to return to clinic in two weeks, but she did not Three weeks before admis 
sion she began to have joint pains, and one week later chorea developed. On ad 
mission It was found that ahe had lost 6 pounds since her previous visit to the clinic 
she showed moderate choreiform movements an enlarged heart with double mitral 
murmurs tachycardia and a gallop The temperature was 100 0 F white blood 
cells numbered 10,000 with 90 per cent polymorphonuclear leucocytes the electro 
cardiogram showed no significant changes Treatment was begun on the second (lay 
after admission fever was induced eleven times in sixteen days. The gallop begun 
to grow less marked eight days after the beginning of treatment and had entirely 
disappeared bv the last day of treatment. She was discharged to convalescent home 
one month after admission with a cardiac diagnosis of enlarged heart mitral insuf 
fieiency and stenosis Class II u. Since that time she remained well, gaining 20 pounds 
in the past year, until a few weeks ago when she was readmitted to the hospital 
with signs of active carditis bnt without chorea. 

Case o — A A C., ag d ten rears, was admitted ilay 4 1933 and wns discharged 
Tuly 28 1933 She had liad two previous attacks of polyarthritis. Two weeks be- 
fore admission she had had pain in her legs acute arthritis of the left knee, and 
fever of 103 F one week later chorea began. On admission she showed mild 
choreiform movements erythema marginatum on arms and trunk and enlarged 
heart with poor quality sounds a rough systolic murmur at the apex, transmitted to 
the axilla, a rate of 130/140 with a marked gallop A soft diastolic murmur was 
first heard two days after admission. Temperature was 101 F on admission and 
remained elevated at 100 to 10° F during the eight days preceding treatment 
White blood cells numbered 6 500 with "0 per eent polymorphonuclear leucocytes; 
the electrocardiogram showed no significant changes. Acute arthritis of the right 
knee developed on the first dav after admission. Beginning on the ninth day after 
admission she was girea fever six times In six davs The heart rate became some- 
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what slower, and the quality of the heart sounds improved although the gallop per 
sisted and was still heard three weeks after the end of treatment There then fol 
lowed sixteen days before another note on the heart was made, which said "No 
gallop, rate is slow, sinus arrhythmia, systolic and diastolic murmurs are definite, 
the diastolic follows a fairly loud second sound, this is often confused with a true 
gallop ” It is therefore possible that the gallop had disappeared earlier than a 
review of the chart would indicate She was discharged to a convalescent home 
where she remained for one month During the winter of 1933 34 she was well, with 
steady weight gam, but in Julv, 1934, she again showed signs of active infection, 
with joint pains, epistaxes, slight weight loss, and occasional low grade fever 

Case 6 — A B C, eleven vears old, was ndmitted Apr 27, 1933, discharged June 
10, 1933 , readmitted Aug 9, 1933, and discharged Sept 0, 1933 Threo years pre- 
viously she had had choroa and carditis following appendectomv The April admission 
was for four days of chills, fever, pain in the chest, and "bloody urine ” On ad 
mission temperature was 101° F , she appeared acutely ill, liad an acute pharyngitis, 
an enlarged heart with double mitral murmurs, a much accentuated P, and tachy 
cardia The first urine examination showed 75 mg of albumin, rare hyalin casts, 
from 2 to 3 red blood cells and from 8 to 10 wlute blood cells per high power field 
Subsequent examinations continued to show a faint trace of albumin although the 
microscopic examination rapidly became negative She ran an irregular fever to 
101° F for a week following admission, her temperature was then normal for 
three days At this time choreiform movements began to be noticed, and she again 
began to run fever of 100° to 102° F Five days after the beginning of the chorea 
a gallop was heard, and the P, became even more accentuated. The chorea had 
progressed rapidly m seventy until it was classed as "severe moderate ” Electro 
cardiogram on May 2, 1933, five days after admission, showed a rate of 88 , P B 
interval of 0 2 seconds, QRS intenal of 0 08 seconds with a prolonged S T interval 
m Lead I Ten days later the day of the beginning of treatment, the P B interval 
was still 0 2 seconds, QBS intenal was 0 00 seconds, low and slurred, and there 
was slight right deviation of the electncal axis Fever treatment for chorea was 
begun on the seventh day after the first abnormal movements were noted, and four 
febrile reactions m bix days were sufficient to cause almost complete subsidence of 
her chorea By the third day after the beginning of the treatment the gallop had 
disappeared, the P, had become less loud, and the rate wns 100, the following dav 
an electrocardiogram showed no significant changes, the rate being 92 and the 
P B interval 0 16 seconds She was discharged to a seaside convalescent home, per 
haps somewhat sooner than she should have been, and was sent home after only a 
short stay there She was apparently comparatively well at home for five or six 
weeks when chorea began again, and after one week she was readmitted On ad 
mission choreiform movements were v ery mild, she had tachycardia and a gallop 
with a very loud snapping P,. Temperature was normal, as were the white blood 
count and differential blood count Because of the mildness of her chorea, she was 
observed for fifteen davs before being given fever treatment, during which time 
the tachycardia and gallop disappeared, and the quality of the heart sounds im 
proved She was then given fever six tunes in eight days, during which time there 
was no reappearance of clinical signs of carditis Two woeks following the end 
of treatment, an aortic diastolic murmur was first heard, which persisted. Three 
weeks later, having gained 5 pounds since admission, she was discharged to con 
valescent home, with a cardiac diagnosis of enlarged heart, mitral insufficiency and 
stenosis, aortic insufficiency, Class ETa She remained m the convalescent home for 
three months and returned in January, 1934, having gained thirteen pounds during 
her stay She continued to gam weight and do fairly well throughout the winter 
on a regime of extra rest and limited activity, until about the first of Mav, when 
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she begun Ioeing weight, having some fever, dyspnea, and precordial pain she was 
readmitted to tho hospital. She went steadily downhill developing aento pericarditis 
with effusion, congestive foiloro, and acute glomerular nephritis she died three 
and one- half weeks after admission. Autopsy showed active and inactive mi tral 
and aortic valvulitis, active tricuspid valvulitis acute fibrinous pericarditis chronic 
adhesive pericarditis, and acute diffuse glomerular nephritis. 

Case 7 — A. D n oged six years was admitted June 29, 1982 and was discharged 
Aug 1, 1932. She had no previous rhoumatio history Six weeks before admission 
choreiform twitching hud followed chickenpox and becamo progressively worse, es- 
pecially since measles four weeks before admission. For one week ahe had had joint 
pains. On tho day of admission, examination of the heart was negative the chorea 
was severe with general! red hypotonia. The following day ahe developed acute 
arthritis of the right ankle and right great toe a blowing systolic murmur at the 
apex transmitted to the anterior axillary line and to tlio base was heard there was a 
goH6p and tachycardia and an accentuated P r Temperature was 101 F , and white 
blood cell count was 0 050 with 89 per cent polymorphonuclear leucocytes. The 
electrocardiogram taken one week later showed no significant changes. Temperature 
remained elevated for three days and was then normal for four days before the 
beginning of treatment During this time the cardiac signs improved somewhat 
the rate became slower but the gallop persisted. Fever was then induced seven times 
in seven days. Two days after tho end of treatment there were no clinical signs of 
active carditis rate wns slow and regular there was no gallop there was a systolic 
murmur at the apex transmitted toward the axilla, and the- P was somewhat sc 
centuated. The x ray examination, however showed no definite cardiac enlarge- 
ment. She was disci larged to the country in good condition one month after ad 
mission. She remained in convalescent home for two and one- half months and lias 
been followed regularly In clinic for the two years since that time Weight gain 
has been satisfactory, and there has been no evidence of active infection at any 
time. At present her heart is not enlarged, and no murmurs can be heard. 

Oam 8 — H. D ten yearn old was admitted Feb 8 1932, and was discharged 
Oct. 22 1932 She had had polyarthritis at the age of three years, heart disease had 
been discovered when she was five, and she had had a second attack of polyarthritis 
followed by acute pericarditis with effusion at tho age of seven. She had been fol 
lowed in the cardiac clinic without recurrence since that time. She was admitted 
With a history of pain in the right knee and ankle and fever for two weeks. On 
admission her temperature was 101 F she was pale and listless but not acutely ill 
her right ankle was tender and painful but not acutely inflamed there was tachy 
cardia and in apical systolic murmur transmitted to the axilla. Four days after 
admission on apical diastolic murmur which persisted was heard. White blood cells 
numbered 12,100 with 80 per cent polymorphonuclear leucocyte*. Although the signs 
wore not definite, she was thought to havo active carditis For the next seventeen 
weeks there was little change in her condition. Her joint symptoms subsided, and 
she gained weight, but her temperature remained elevated for the most part be- 
tween 100 and 101 F with occasions! rises to 102 associated with an scute 
pharyngitis. Her heart signs remained the same, and, although they were not dear 
cut, she was thought to have continued rheumatic activity In her heart She 
was given two blood transfusions for a marked anemia, but she remained pale 
and listless During the eighteenth week of her stay in the hospital she had a 
sore throat and temperature of 101.8 F four days later she complained of pain 
in her shoulder, and tho next day choreiform movements were first noticed. At 
this time there was tachycardia, and a gallop was noted. She was observed for 
five days, during which time tho chorea became more marked her temperature 
remained elevated from 100 to 201 F., and the tachycardia and gallop persisted 
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Fever was then induced sis times in seven days The da> following the second 
fever, the gallop was no longer heard, and the heart rate was 100 Following the 
end of treatment the rate was 80, rhythm was regular, and there was no gallop or 
other clinical signs of active carditis Her temperature, wluch remained below 
100° for eleven dayB following treatment, again became elevated for about ten days 
during another attack of acute pharyngitis Four dais after the subsidence of this 
attack and about one month after the end of fever treatment, the electrocardiogram 
showed first stage heart block The onh previous electrocardiogram which had been 
taken was one week earber , this showed a PB interval of 0 19 seconds Electro 
cardiograms taken ever) three days continued to show a block for eight days al 
though during this time there were no clinical signs of activity For the next two 
months her temperature remained normal, she continued to gam weight, and hor 
general condition was fairly good She then had a secondary tonsilloctom) followed 
by an elevated temperature for about a week When this subsided, she was dis- 
charged and sent home. Since her discharge almost two years ago, she has been 
followed in the clinic and has been doing, on the whole, fairly well In the spring 
of 1933 she had a mild flare up with arthritis and fever without signs of active 
carditis, this attack subsided on rest m bed at liome She returned to school m 
the fall of 1933 and continued throughout tho w inter 1933 34 without evidence of 
active infection, but in Jnl), 1934, again developed polynrthntis and was admitted 
to another hospital 

Case 9 — C G, rune years old, was admitted Jan 19, 1934, and was discharged 
Feb 27, 1934 She had no previous rheumatic historj Choreiform movements be- 
gan two weeks before admission, following a two week illness of fever and rash 
On admission she had severe chorea with marked hypotonia, heart was not enlarged, 
and no murmurs were heard, the rate was 144, and a marked presyBtobc gnllop was 
present The following day a systolic murmur at tho apex and left Bternnl border 
was heard Treatment was begun on the fourth dRy after admission, fever was 
induced seven times in eight da)B The day following the flrst treatment, the gal 
lop was no longer heard, and the heart rate had fallen to 100/112 By the fifth 
day of treatment the rate was 88, sounds were of good qunbty, and the systolic 
murmur had become less loud Ten davs following the end of treatment, the mur 
mnr was no longer heard She was discharged to convalescent home in good con 
dition with no abnormal findings m the heart, although the x rav examination showed 
questionable sbght enlargement She remained m the country for six weeks where 
her weight gain was good In June of this year she again developed chorea, but 
without any Bigns of carditis, and was admitted to the hospital and treated No 
murmurs were heard at any time during this admission, and the heart showed no 
enlargement 

Case 10 — M H, aged eight years, was admitted Dec 28, 1932, and was dis 
charged Mar 29, 1933 Though she was the youngest child m a rheumatic family, 
she herself had no known previous historj of rheumatic fever, however, a systobc mur 
mur at the apex had been heard following scarlet fever seven months before admis 
sion. Choreiform movements began from three to four weeks before admission, 
and fever had been present for three or four days On admission she showed mild 
chorea, her heart was not enlarged, there was a tachycardia of ISO, a mnch ac 
centnated P 3 , and at the apex a low pitched, rather rough and loud systolic murmur 
transmitted only sbghtly Temperature was 101° F and continued to bo elevated 
for three days, white blood cells numbered 10,400 with 86 per cent polymorphonu 
dear leucocytes The electrocardiogram showed no significant changes. Tliree 
days after admission a mitral diastolic murmur was heard. The diagnosis of activit) 
was somewhat questioned, but the presence of fever and tachycardia, the quality of 
the heart sounds, and the development and subsequent disappearance of a diastolic 
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murmur made it seem likely Treatment waa begun on the ninth day after ndmia 
lion, fever being induced four time# in Are days At the time of the beginning of 
treatment the tachycardia had tubsided, but the diattolle murmur was still present 
On the last day of treatment the diastolic murmur was no longer heard. 8he was 
given prolonged rest in bed following the treatment she gained Are pounds and 
except for an infected Anger, made an uneventful recovery On discharge there 
was a short untransmitted apical tystohe murmur and the x my examination showed 
no enlargement. She was tent to a convalescent home where she remained four 
monthj She waa not brought beck to the ellnie until November 1683, five months 
after her return from the country when both she end her slater had had mild 
11 twitching! ' * for several weeks. Although her chorea was very mild and there 
was no evidence of active carditis she was admitted to the hospital because of 
the Impossibility of adequate care at home Her chorea subsided withoat treat 
ment, and she was sent home in five weeks Since that time she has done onI\ 
fairly well. WoJght gain has been irregular, she has had two attacks of cervical 
adenitis and sore throat on her last visit to clinic in Jane 1934, she had one 
small area of erythema on her arm and activity of her rheumatle infection was tux 
peeled. We have been unable to persuade her mother to bring her into the clinic 
since that time. Her cardiac diagnosis when last seen was enlarged heart mitral 
insufficiency Class I 

Case 11 — T J, two years and ten months old, was admitted June 13 1033, and 
was discharged June 29, 1033 he whs readmitted July 7 1983, and discharged 
Aug 1 1983 He had no previous rheumatic history Choreiform movements had 
been present tor one week. On admission he showed moderate chore a, an enlarged 
heart with a high pitched, shrill, musical systolic murmur tachycardia of 130/140 
and a presystolic gallop An apical diastolic murmur was deflnitly heard the day fol 
lowing admission. Temperature wsls normal white blood cell count was 12,600 
with 72 per cent polymorphonuclear leucocyte* Treatment was begun on the ninth 
day after admission. Fever had been given six times in eight days when he de- 
veloped chicken pox and had to be transferred to a contagious disease hospital. On 
discharge his hdart rate was 104 the apical systolic murmur was still high pitched 
and shnll, but the gallop had become protodiastobc in time. He was readmitted 
from the contagious disease hospital eight days later, when be showed no evidence 
of active carditis His heart waa questionably enlarged clinically and definitelr so 
by x ray examination the rote was slow and there was sinus arrhythmia there was 
a soft systolic murmur at the apex transmitted a short distance toward the axilla and 
along tho left border of the sternum to the base, and a short diastolic m arm or at the 
apex. On discharge three weeks after readmission the diastolic mar mar was no 
longer heard. During the winter of 1983 8 1 lie has improved remarkably having 
shown no evidence of reenrrenee of the rheumatic fever At present his heart is not 
enlarged and no murmurs can be heard 

Cabs. 12 — L H., aged eleven years, was admitted May 28, 1033, and was die 
charged June 18 1933. He had no previous rheumatic history Throe weeks before 
admission he had his first attack of hives, which had persisted to the time of ad 
mission. One week before admission choreiform movements had begun and had 
progressed rapidly so that on admission he presented a severe psendoparetie 
chorea. His heart showed no enlargement clinically the rate was 1*0 there was 
no sinus arrhythmia there was an keeentnnted P„ and a loud apieal systolic mur- 
mur with a high pitched, shrill musical quality transmitted to the axilla Tempera 
tore was 102 F and remained elevated for two days before treatment. 'White 
blood cells numbered 1E.850 with si per cent polymorphonuclear leucocyte* Fever 
was induced nine times in eleven dkys During the period of treatment the shrill 
quality of the systolic murmur became less marked although it did not entirely dla 
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appear until one week after the end of treatment, when the rate was 100 and sinns 
arrhythmia had returned Nine days following treatment, the parents insisted on 
taking the boy home against advice, and it has been impossible to persuade lum to 
return to clinic since that time. 

Case 13 — I. K , six years old, was admitted June 28, 1933, and was discharged 
Aug 6, 1933 She had had no history of rheumatic fever until one month before 
admission when she had polyarthritis, followed in three weeks by choreiform move 
ments On admission her temperature was 103 6° F , there was an acute arthritis of 
the left wrist, severe choreiform movements with hypotonia, a qdestionable nodule 
on the scalp (which subsequently disappeared) , her heart was not enlarged, the 
rate was 144/100 , there was a sbghtly transmitted soft blowing sjstolic murmur and 
a questionable gallop White blood cell count was 13,700 with 60 per cent poly 
morphonuclear leucocytes. Electrocardiogram showed only sinus tachycardia Her 
temperature fell gradually to normal in six days, heart rate became slower, al 
though still definitely accelerated, and the systolic murmur became much louder 
Treatment was begun on the ninth day after admission. Fever was given six times 
m nine days with rapid marked improvement m her chorea During the treat 
ment a short diastolic murmur was heard for several days By the end of treat 
ment the heart rate was 112, sinus arrhythmia liad reappeared, and the questionable 
gallop and the questionable nodulo had disappeared One week later the heart rate 
was 84 and remained down for the rest of her stay On discharge the x ray examine 
tion showed no cardiac enlargement, and there wns only a soft untransmitted apical 
systolic murmur She did beautifully for six months after discharge, gamed weight 
well, and was entirely free from signs of rheumatic activity She was therefore 
allowed to return to school in February, 1934 Four days later she developed severe 
polyarthritis and was readmitted to the hospital On admission besides polyarthritis, 
she had a very severe carditis and later developed chorea. She remained in the 
hospital three and one-half months and was recently sent homo to remain in bed, ver\ 
much improved, although with signs of low grade activity still present 

Case 14 — A L , nme years old, was admitted Dec 14, 1932, and was discharged 
May 3, 1933 She had had severe chorea without signs of carditis six months before, 
but no other rheumatic history Her present attack began two weeks before admis 
sion. On admission she had moderate choreiform movements and a temperature of 
102 6° F, which remained elevated for the week preceding treatment Active carditis 
was suspected because of tachycardia, an extremely labile pulse rate, and the recent 
appearance of a short diastolic murmur Six days after admission the heart rate 
was 120, a definite gallop was heard, the electrocardiogram showed a P It interval 
of 0 21 seconds, and the chorea had become severe Treatment was begun on the 
ninth day, fever bemg induced twelve tunes m seventeen days The fifth day after 
the beg inning of treatment, the pulse was 80/90, and the gallop was no longer heard 
From then on throughout the remainder of the treatment and of her stay m the 
hospital, the pulse rate remained down and no further evidence of carditis appeared. 
An electrocardiogram made after the second treatment showed a P B interval of 0 18 
seconds, and one taken one week later, a P B interval of 0 14 seconds and sinus 
arrhythmia On discharge following tonsillectomy three months later, the x ray ex 
ammation showed no cardiac enlargement , there was a soft, blowing, systolic 
murmur, maximum at the apex, and transmitted just to the left of the apex and to 
the base, and a short middiastolic murmur Six weeks after discharge no diastolic 
murmur was heard. At this time, about five months after the clearing of her 
previous attack, she again developed chorea, this time of moderate seventy, but with 
out any evidence of active carditis She was readmitted and given fever therapy 
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Sineo her discharge in August, 1033, she has done well withont any recurrence of 
chorea or carditis. Her cardiac diagnosis is enlarged heart, mitral insufficiency 
Class I 

Case 16 — M B. ten roars old uas admitted Nov 14, 1030 and was discharged 
Dec, 23, 1930 She had had one previous attack of chore* at the age of six years 
but no other rheumatic liistory The present attack, following * head cold began two 
days before admission. On admission she showed mild chorea, a heart slightly on 
larged to the loft, tachycardia and gallop, poor quality heart sounds, and a soft 
systolic murmur at the apex, transmitted to the axilla. By the first day of the 
treatment, tlio sixth day after admission, the rate was somewhat slower but the 
gallop was still definitely present. Fever treatment was given seven times in seven 
days. The day following the last treatment, the heart rate was 88 rhythm was 
regular, no gallop was heard nnd the systolic murmur had become fainter For 
the remainder of her stay the rate remained down, and no further gallop was heard 
A late soft diastolic murmur was heard at the apex from about one week after the 
end of treatment for ten days, but it was not heard during the last two weeks of 
her stay The x ray pictures showed cardiac enlargement with accentuation of the 
right auricular end left ventricular carves. She was discharged with a diagonals 
of enlarged heart and mitral insufficiency Since that time she has had two mild 
attacks of chorea, ooo in July, 1031, which was treated with fever therapy and one in 
April, 1032, whicli subaided on rest in bed alone For the pest two years she has 
had no chorea or other evidence of rheumatic activity, her heart no longer shows 
enlargement either clinically or in i ray pictures, and there is only * very 
faint systolic murmur beat heard along the left sternal border In October, 1083 
sho began to lose weight rapidly and to run an irregular afternoon fever She was 
admitted to the hospital and when found to have tuberculosis (childhood type of 
primary lesion) she was transferred to a tuberculosis hospital 

CU.8I 10 — S T , aged five years, was admitted Apr 25 1932, and was discharged 
Juno 3 1032. He Imd no previous history of rheumatic infect loo. Choreiform movements 
had begun three weeks before admission and one week after the onset he had pain 
for one day in his right knoe and ankle On admission he hod moderate chorea with 
moderate hypotonia, a clinically enlarged heart, with a much accentuated P„ a gallop 
no tachycardia (pulse 80/00) a loud blowing apical systolic murmur with a high 
pitched, shriD, musical quality, transmitted to the axilla and base, and * short, rough 
middiastolic murmur His temperature was normal white blood cells numbered 0,100 
with 75 per emit polymorphonuclear leucocytes the electrocardiogram showed right 
donation of the electrical axis. Treatment was begun on the fifth dsy He was 
given fever induced by intravenous triple typhoid vaccine for three days, and after 
an interval of three days fever was induced twice more by means of blnnketlng and 
hot water bottles alone. Since his second reaction to vaccine had been poor, cm the 
third day tight blanketing was used in addition to the vaccine, with tho result that 
accidentally his temperature reached 109 8 F Ho was cooled off from this very 
high fever quite rapidly bv exposure alone, but his temperature was above 104 F 
for a total of about nine horns. Except for some vomiting, dehydration, and some 
acidosis ho scorned to suffer no 01 effects from this extreme hyperpyrexia. Follow 
ing the first two fever treatments, them had been no change in the heart signs, but 
the third day following the temperature of 109 8 there was a striking change 
the rate was 00 thore was no gallop the systolic murmur had lost its high pitched 
shrill, musical quality and tho diastolic murmur was no longer heard. From then 
on no further signs of oetlve carditis doveloped and tonsillectomy was performed 
three weeks after tho end of treatment without exacerbation of activity in the heart 
He was discharged with a diagnosis of enlarged heart and mitral insufficiency 
Daring the two yours since discharge ho has had no chorea or other evidence of 
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Tabu 


Summary Table op the Sixteen Cases or Chorea With Carditis 


CASE 

\DM1SSI0N 

CARDIAC 

DIAGNOSIS 

SIGNS OF 

ACTIVE 

CARDITIS 

NO OF 

FEVER 

TREAT- 

MENTS 

DAYS 

DURATION 

OF 

THERAPY 

DURATION OF 
CLINICAL SIGNS 

OF CARDITIS 

1 

a. Bheum 
b Acute carditis 
c. S T* 
d E A F 

Tachycardia 
Development of ays 
tolic and diastolic 
murmurs under ob 
serration 

e 

8 

End of therapy rate 
slower, murmurs softer 
10 days after end of 
therapy rate 78, S A 
present 

2 

a Bheum 
b E H, M.I 

Acute carditis 
c S T 
d I 

Fever on admission 
Tachv cardia 

Gallop 

Quality of systobe 
murmur 

Presence of diastolic 

6 

8 

End of therapy no gal 
lop, rate 80, S A pres 
ent 

4 days later diastolic 
murmur no longer 
heard 

3 

a Bheum 
b Acute carditis 
e S T 
d E & F 

Tachycardia 

Gallop 

Nodole 

High pitched, shnil, 
apical svstobc mur 
mur 

14 

26 

4 dayB nfter beginning of 
treatment rate 80, 

S A present 

6 days later no gallop, 
rate 80, no nodules. 

Si stolic, soft and low 
pitched 

4 

a Rheum 

b E H., M I AS 
Acute carditis 
c 8 T 
d. Ila 

Fever on admission 
Tachvcardia 

Gallop (present 
months before 
adm ) 

10 

15 

End of therapy no gal 
lop, no tachycardia 

5 

a Bheum 
b E H , M I 

Acute carditis 
c S T 
d Ila 

Fever 

Tael it cardia 

Gallop 

Poor quality heart 
sounds 

Development of 
diastolic 

6 

6 

End of therapy 
slower, gallop still 
present , 

5 weeks after end ot 
therapy gallop gone. 

6 

a. Bheum 

b E H, M L & S 
Acute carditis 
c 8 T 
d Ila 

Fever 

Tachycardia 

Gallop 

Much accentuated P. 
Prolonged P R inter 
val 

4 

6 

End of therapy 110 P 1 ' 
lop, rate slow, P, less 
loud, P R interval nor 
mnl 

7 

a Bheum 
b Acute carditis 
c N 8 B 
d F 

Fever 

Development of 

Slight tachy cardia 
Gallop 

Accentuated P, 
Systolic murmur 

7 

7 

2 day's after end of ther 
apj no gallop, rate 

slow 

8 

a Bheum 
b E H, M I 

Acute carditis 
c 8 T 
d IIr 

Fever 

Tachvcardia 

Gallop 

A V block (developed 
after treatment) 

0 

7 

3 days after beginning of 
therapy no gall p, 

rate 100 , 

End of therapy no gn 
lop, rate 80 


•Diagnoses were made according to the criteria for the classification and diagnosis 
of heart disease of the Heart Committee of the New York Tuberculosis and Health 
Association. Abbreviations used are E. H enlarged heart M. I mitral lnsum- 
ciencj H, S. mitral stenosis A. I aortic lnsufflcienci A. S aortic stenosis 
N S H- normal sinus rhythm S A. sinus arrhvthmla S T sinus tachycardia E- 
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Treated by Aktiyicul Fever Induced by Tbipu; Tywioid Vaccine 


COHHENT AND 
SUBSEQUENT COUS8T, 

IN HOSPITAL 

COURSE SINCE 

DISQUABOK 

DISOHAIOE 

CABUIAO 

DIAGNOSIS 

PRESENT 

QJLMDLAO 

DIAGNOSIS 

0 weeks later erythema 

Well for 38 mo when she 

a Rheum 

a Rheum. 

marginatum which per 

developed indefinite 

b M L & 8 i 

b E H., 1I.I h a 

stated throughout stay 

signs of rheumatic 

C.N6H 

c. n aa 

No further signs of active 
carditis 

activity 

rt rra 

J Ha 

T So A. 1 mo after ther 

No evidence of rheumatic 

a. Rheum. j 

a. Rheum. 

apy with no exacerba 

activity since discharge 

b E. H., M I 

b EH, IT I So 81 

tion of rheumatic nctiv 

II mo ago 

c. N 8 R 1 

c. N &R 

ity or of carditis 

d I 

d I 

Gallop reappeared for 10 

2 attacks of chorea, the 

a. Rheum 

a. Rlieum 

days 1 month later with 

2nd accompanied bv In 

b 

b 

peridontal abscess nnd 

definite signs of eardl 

e. N EB 

c. N an, 

fever 

T t A. done with no re- 

tie, since discharge 1 
yr ago 

d. E. J,F 

d. E4P 


currence of carditis. 


No reappearance of id gnu Well for 1 yr In hoe n. Rheum. a. Rheum 

of carditis. pitaJ at present time b E. H. MI /kS-b F H. t If, T r (r & 

with signs of nente e, N 8 R Aeute carditis 

carditis, d Ha c. 8 T 

d Ila 

Note* on chart poor Signs Questionable early signs a. Rheum a- Rheum. 

may hare subsided of activity present lib E.E M.I t ab EE M L l 8. 

earlier No other signs mo after discharge. e. N 8 R. e. N 8. R 


earlier No other signs mo after discharge. e. N 8 R. 
developed. d Ha 


c. N RR 
d na 


No further signs on this Readmitted 2 mo later a. Rheum. Died 

admission, but d 1 ■ with chorea and signs b E. H. MI JL 8. 

charged too soon to the of carditis, e. N 8 R. 

seashore. Admitted to hospital fi d Ila 

mo later Died 8 wk. 
later with pericarditis 
congestive failure, 
aeute nephritis. 

No further signs of earth No rheumatic activity a. Rheum a Rheum. 

tie since discharge 2 yr b — - b. 

ago C.N8R. C.N8.R 

d EhF d F 


1 mo later Ekg showed 2 subsequent nt tacks of a. Rheum. 

AV block which per- polyarthritis at Yearly b EL H M. I X. 8.1b E. H~M ! 

sisted for 8 days, but intervals. e. N B.B. |c.N8R 

with no clinical signs of d Ila 

activity 

Later T Si A. done with 

no exacerbation. 

possible heart disease F potential heart disease L 


e. N B.R. 
d Ila 


potential heart disease L, functionally able to carry on 


normal activity Ila functionally able to carry op with slightly limited activity 
lib, functionally able to carrj on with markedly dlmlniahed activity III, atfns 01 
failure at rest In bed T * tonsillectomy and ndenokl set omy 
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Table I 


ADMISSION 

CARDIAC 

DIAGNOSIS 

a. Rheum 
b Acute carditis 
c S T 
d E & F 


a Rheum 
b Acute carditis 
c S T 
d E & F 


a Rheum 
b E H, 1LI 
Acute carditis 
c S T 
d I or Ha 


a. Rheum 
b Acute carditis 
c S T 
d E & F 


a. Rheum 
b Acute carditis 
c S T 
d E & F 


a Rheum 
b Acute carditis 
c S T 
d E & F 


15 a Rheum 

b E H., M I 
c S T 
d Ila 


a Rheum, 
b E H., M. I 
Acute carditis 
c N S R 
d I 


SIGNS OF 
ACTIVE 
CARDITIS 

Tachycardia 

Gallop 

Development of sys 
tolic murmur 


Tachycardia 

Fever 

Accentuated P, 
Development of dias 
tolic murmur 

Tachycardia 

Gallop 

High pitched, shrill 
systolic murmur 
Development of dins 
tolic murmur 


Fever 

Tachycardia 
High pitched, shrill 
systolic murmur 
No S A. 


Fever 

Tachycardia 

Gallop? 

Nodule? 

No 3 1 

Development of dias 
tolic murmur 

Fever 

Tachycardia 

Gallop 

Prolonged P R inter 
val 

Development of diaB 
tobc murmur 

Tachycardia 

Gallop 

Poor quality heart 
sounds 


Gallop 

High pitched shrill 
systolic murmur 
Presence of diastolic 


NO OF DATS 
FEVER DURATION 
TREAT- OF 
MENTS THERAPY 



DURATION OF 
CLINICAL SIGNS 
OF CARDITIS 

After 1 fever no gallop, 
rate 100 

End of thorap} rate 88, 
murmur less loud 

10 days later no mur 
mur heard 

Rate slower at beginning 
of therapy 

End of therapy diastolic 
murmur no longer 
heard 

End of therapy no gal 
lop, rate 104, systolic 
murmur still high 
pitched. 

8 days later soft systolic 
murmur, rate slow, 
S A present, short 
diastolic 

During therapy systolic 
murmur became slight 
ly softer 

1 week after end of ther 
npy systolic murmur 
soft and low pitched, 
rate 100, S A 

End of therapy rate 
112, S A. present, no 
gallop, no nodnlo, no 
diastolic murmur 

1 week later rate 82 


5 da} s after beginning of 
therapy rate 80 90, no 
gallop 

P R interval normal be- 
fore end of therapy 


End of therapy rate 83, 
no gallop, sounds good 
quality, systolic mur 
mur Boftor 

5 days after beginning of 
therapy no gallop, 
systolic murmur sot 
and low pitched No 
diastolic murmur 
heard . 
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— Co NT D 


COMMENT AND 
BLJUBIQUENT COUBBE 

Ds HOSPITAL 

COURSE SINCE 
DISCHARGE 

DI8CHABOE , 

C \RDlAO 

DIAGNOSIS 

PRESENT 

CAM) LAO 
DIAGNOSIS 

No further signs of eardi 

4 months Inter chorea 

a. Rheum 

a. Rheum 

tis. 

without carditis 

b Xrnj-BH 

b 



c. N 8 R 

c, N 8 R. 



d E & F 

d. F 

c 

! 

o 

1 subsequent attack mild 

a. Rheum 

a Rheum. 

tl« 

chorea without signs of 

b __ 

b E.H iLL 


carditis, since dis 

c. N S.R. 

e N S R 


charge 10 mo ago 

(1 B & F 

d. I 

Diastolic no longer heard 

No evidence of recur 

a. Rheum. 

a. Rheum 

3 wk. Inter 

rence of rheumatism 

b E H„ M I 

b — 


since discharge 1 yr 

c N S.R. 

c. N 8 R. 


ago 

d I 

d. F 

Token homo against advice 

Has not returned to 

a. Rheum. 

f 

0 days after end of thor 

clinic. 

b 


npy No signs of actor 


e. n an 


itr at that time. 


d E. k F 

1 


No farther eigne of card! , 

Did well for 6 mo after 

a. Rheum. | 

a. Rheum, 

tia. 

discharge then (level 

b 

b E H, M. I. & 8. 


rped polyarthritis, 

c. N B.H 

c. aT 


severe carditis and 

d E. do F 

d ITb 


chorea. 



No farther signs of cardl 

1 subsequent attack of 

a. Rheum 

a. Rheum. 

tis, Diastolic m armor 

chorea without cord! 

b 

b. E.H. ALL 

gone 6 wk. after die- 

tis since discharge 1G 

e. N 8 R 

c. N 8 R 

charge 

mo. ago 

d. E. ft i ] 

d. I 

Soft, late diastolic murmur 

8 subsequent very mild 

s. Rheum j 

a. Rheum 

heard from 1 wk. after 

attacks of chorea with 

b E. AT L 

b 

therapy for abont 10 

out carditis, since dla- 

e. N 8. R 

e. N 8 IL 

day*. 

charge yr ago. 

d. I 

d E. & F 

T St A 3 wk. after end of 

'No further evidence of 

a. Rheum. 

n. Rheum, 

therapy with no e racer- 

rheumatic activity 

b e.e jrr 

b 

hntlou of carditis 

since discharge 2 yr 

c. N 8 R. , 

c. N 8 R 


ago 

d I 

d E. & F 
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rheumatic activity Hia general condition has been fairlj good m spite of extreme!, 
low family income and bad hygienic care At the time of this report his heart showed 
no enlargement, but there was a moderately loud svBtolic murmur at the apex trans 
mitted slightly toward the axilla 

II Fever Therapy in Rheumatic Carditis Without Chorea 

Because of the conclusion, vkiek was almost forced upon us, that 
these children seemed to have benefited by their fever therapy as far 
as their hearts were concerned, it seemed justifiable to investigate the 
effects of fever on various forms of rheumatic heart disease without 
chorea 

The most difficult type of child to handle therapeutically m the 
whole field of rheumatic infection is the child with evidence of sub 
acute active rheumatic heart disease As a rule, he is not acutely ill, 
but the activity of his infection, as evidenced by low-grade fevei, 
progressive weight loss, tachycardia, gallop, skin manifestations, etc, 
may continue foi months even under the best of surroundings and 
produce severe crippling of the child’s heart Up to the piesent time 
the only resources at our command for treating such a child have 
been elimination of foci of infection, prolonged lest m bed, high calorie 
and vitamin diet, and treatment of the usual anemia 

Since we felt that children with certain foims of heart disease would 
be too sick to stand the foieign protein shock, inevitably occurring 
with fevei produced by intravenous vaccine, we had an apparatus 
built in which fever is produced by radiant energy fiom caibon fila- 
ment bulbs, after the specifications of Dr Stafford Warren, of Roches- 
ter University This is a box which fits ovei a bed and in it a chdd’s 
temperatuie may be raised to any desired level, slowly or quickly, 
and maintained for as long a time as is necessary or the condition of 
the chdd allows The patients treated so far have been given a fever 
of approximately 106° F for from two to five hours 

Up to the present time we have treated (1) five childien with sub- 
acute carditis, foui of whom received two treatments each, (2) one 
girl, fifteen years old, with subacute bacterial endocarditis on the 
basis of long-standing rheumatic heart disease, with neither harmful 
nor beneficial lesults, (3) one child with very severe acute rheumatic 
carditis, accompanied by polyarthritis and chorea, to whom we gave 
two fevei ti eatments This child subsequently improved, but we were 
unable to say whether the fever therapy was a factor m the improvement 

We are presenting m detail the first two cases treated which are 
the only ones that have been obseived long enough to enable us to 
draw even tentative conclusions 

Case 1 — L B , seven and one half years old, v as admitted Nov 21, 1933, and was 
discharged June 29, 1934 She had had polj arthritis at five and six years of age 
and is said to have had heart disease since the age of three years The present 
illness began two weeks before admission with the development of an erythematous 
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raak Three day* later she began to fed tired and to hare migratory joint pains 
and afternoon forver On admission she appeared acutely and chronically 111, 
temperature was 101 F there was a widespread erythema marginatum the heart 
was apparently enlarged there were tachycardia, premtolie gallop and accentuated 
P„ a loud, harsh systolic morn nr at the apex transmitted to the axilla and base 
and a low pitched apical diastolic murmur White blood cells numbered 10,200 with 
72 per cent polrmorphonoclear leucocytes 

For the next ten weeks her condition remained about the same Except for one 
period of nine day*, her temperature rrm above 100 and sometimes 101 soreral 
times every week. In spite of complete rest in bed and extra nourishment, there was 
a progressive weight loss of 0 pounds. A widespread erythema marginatum was 
present most of the time. Tachycardia and gallop persisted During the eighth woek 
after admission rheumatic nodules were first noticed over both elbows and left ex 
ternnl malleolus. The child continued to be listless nnd without appetite 

At the end of her eleventh week in the hospital she was given fever therapy by 
means of radiant energy for four hoars, between 104 and 106 During the treat 
ment an cit remedy widespread erythema marginatum developed, which had disap- 
peared by the next dav Following treatment her temperature remained consistently 


MTW 




■ 

■ 
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Chart 1 — (Case 1) Rheumatic carditis treatsd with fever produced by radiant eoer XT 
The temperatures indicated are the hi sheet and lowest of a week. 


below 100 Her heart rate fell to normal, most strikingly shown in the drop in the 
sleeping pulse rate her gallop disappeared an occasional very small transient patch 
of erythema appeared but no further widespread erythema marginatum; no new 
nodnles developed and those present gradually grew smaller and were not detectable 
in the fourth week after treatment she immediately began slowly to gain weight. 
More striking oven was the change in the child s general appearance and attitude. 
Within a week after treatment she had changed from a listless, lackadaisical child 
with n poor appetite, to a lively active one, bright and interested in her enrroandings 
and with n raven o os appetite. 

In the ninth week after treatment her temperature began to creep up above 100 
and her sleeping pulse rate began to be slightly elevated. Therefore although her 
general condition continued to seem good and she was gaining weight it was decided 
to give her another fever treatment in the hope of nipping in the bad a fresh 
exacerbation of her rheumatic infection. She was given four and one-half hoars ftt 
J0o Daring tlio height of the fever a few small patches of erythema marginatum 
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became evident, in. no way comparable to that of the previous treatment During 
the two and one half months which she remained in the hospital following the second 
fever she continued to improve remarkably Temperature and pulse remained nor 
mol, there was no further erythema of any sort, she continued to gam weight, more 
than regaining the sis pounds she lost during the period before treatment On 
discharge to a cardiac convalescent home no signs of nctmty could be detected, 
temperature and pulse were normal, white blood count and differential blood count 
and the erythrocyte sedimentation rate were normal. 

Case 2' — -H M, aged twelie vears, was admitted Feb 21, 1934, and was dis 
charged May 29, 1934 She had had repeated attacks of chorea, almost annually, 
since the age of four and one half y ears, but no other rheumatic history We had 
followed her case since September, 1931, when she was treated with fever therapy 
for a moderate attack of chorea Since that time she has had two very mil d attacks 
of chorea, complicated by marked and definite hnbit spasms which were finally cured 
hy psvchotherapy Her heart had never been enlarged, but there had been an apical 
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Chart 2 — (Case 2) Rheumatic carditis treated with fever produced by radiant 
energy The temperatures Indicated are the dally highest and lowest for the first 
two weeks followed bi the highest and lowest of four-day periods 

systolic murmur, transmitted slightly, present from the time of her first admission, 
and a diastolic murmur that had first been heard m December, 1932 

For two months previous to admission the mother had noticed tachycardia, 
dyspnea had developed when the cluld climbed one flight of stairs, and the child 
had been complaining of frequent precordial pam. Two weeks before admission she 
had had a sore throat and had been worse since that time On admission her tempera 
ture was 100 4° F , heart rate was 130/140, there was a marked presystolic gallop, 
an apical systobc murmur with a high pitched, shrill, musical quabty, and a short 
nnddiastolic murmur No sinus arrhythmia was present For the five days before 
treatment her temperature was above 100° every day, and the signs in her heart con 
turned. In view of the observed tachycardia and precordial pain of two months’ 
duration, she was thought to be a good candidate for fever treatment without 
further observation period in the hospital, on the sixth day she was given four 
hours of fever between 105° and 106° F by means of radiant energy Following 
this her temperature was still somewhat elevated, but m general at a lower level, 
the gallop persisted but was definitely less marked, her pulse rate, although still 
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*omewhmt elevated, was slower than before treatment and the systolic murmur at 
the a per had lost Its Ugh pitched, musical quality Although she was improved, there 
were still definite signs of activity She was therefore given a second fever treatment 
two weeks after the first, her temperature being kept at 106 for three hour*. Fol 
lowing this the gallop was no longer heard, her temperature remained normal, and 
her heart rate, although occasionally elevated during the day was consistently normal 
during sleep. Tho third day following treatment sinus arrhythmia was heard for the 
first time and persisted. Her general condition was much improved she had an 
excellent appetite and gained weight steadily 

As tho had a gonorrheal vaginitis, she could not be sent to a convnloccent home. 
However, shortly following her discharge three months after admission, she was 
taken by her mother to tho seashore where she was active and without complaints. At 
her first return visit to ellnio she had gained another pound in weight and showed 
no signs of rheumatic activity 


SUMMARY 

1 Sixteen cases are presented in which the diagnosis of active rhen 
raatio carditis was justified- The patients were given artificial fever 
therapy* produced by the intravenous injection of tnple typhoid vac 
cine, for a concurrent chorea 

2 In nine of these patients all clinical signs of activity had subsided 
by the end of treatment In the others signs were gone in from a week 
to ten days following the end of treatment 

3 Two cases are presented of subacute rheumatic carditis without 
chorea The patients were given artificial fever therapy produced by 
radiant energy 

4 In one patient the signs of rheumatio activity cleared immediately 
following one treatment but recurred again to a mnch leaser degree 
eight weeks later She was given a second fever treatment and has 
shown no clinical evidence of activity since 

5 The second patient improved following one treatment, but the 
signs of activity did not completely subside until after a second treat 
ment two weeks after the first. 

OONCI/U SIGNS 

h “We believe that artificial fever therapy produced by the rntrave 
nous injection of triple typhoid vaccine or by radiant energy had no 
harmful effects on the course of the carditis in these children 

2 Furthermore, tho application of the fever therapy seemed to have 
a beneficial influence on the course of the carditis 

3 The presence of a subacute carditis or of inactive rheumatic heart 
disease is not necessarily a contraindication to the use of fever therapy 
in the treating of chorea. 

4 We suggest that the use of fever therapy m forms of rheumatic 
fever other than chorea deserves further study 

1 03 East Sevxnty Fourra Btseet 
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VIRUS ENCEPHALITIS 


Edward L Bauer, MD 
Philadelphia, Pa 

M OST of the cases of postvaccmation encephalitis are reported from 
Europe So recently has Newman 1 collected the reported cases 
heie and abroad that repetition is not justified The scant number of 
American cases finding then way into literature, seventy-four m all, 
justifies the following case report 

H M 0, female, aged six vears, was vaccinated b} her faiiiih plijsician pre- 
paratory to going to school Ten days later she became ven, drowsy, complained 
of headache, ran a temperature of 102° F, and later in the day had a convulsion 
which lasted one half hour When she recovered from the convulsion, she was 
stuporous and her temperature continued to rise The following day she was ad 
nutted to St Christopher’s Hospital m convulsions with a temperature of 104° F 
At that tune her neck was slightly rigid, and her head was turned stiffly to the 
left The eyes were open, and the pupils were dilated They did not react to light 
Ophthalmoscopic examination showed a marked venous tortuositv in both ejes All 
of the extremities were spastic, and the reflexes were exaggerated, but at the time 
no Kemig, Babinski, or Oppenheun signs, or ankle clonus were present 

On the left arm there was a vaccination that was clean and healthy, typical of a 
ten to twelve day mark No other physical findings of importance were noted 
After this convulsion which was followed by several nunor ones, she was in a 
state of coma wluch lasted for three days m all Vomiting occurred frequently 
during the first four days in the hospital. The temperature remained between 103' 
and 104 3° F 

The cerebrospinal fluid pressure registered 20 mm , specimens having 50 to 55 
cells, polymorphonuclears predominating Sugar was present, and globulin was 
increased. The blood count showed a slight leucocjtosis and the differential ratio was 
normal. During the comatose state fleeting positive Babinski signs and ankle 
clonus were noted. 

On the sixth day of illness the child recoiered consciousness and recognized her 
mother The temperature started to come down and in five da} s was normaL From 
then on the convalescence wrs uninterrupted No mental or nervous changes oc 
curred Two years later she was robust and mentally clear and alert There were 
no behavior changes 

Tho vaccination ran a normal course never showing any unusual inflammation or 
infection. The scar can be completely covered with a ten cent piece The denuda 
tion method was employed Incidental!}, she had had no previous immunizing agent 

COMMENT 

Postvaccmation encephalitis is pathologically diff erent fiom epidemic 
encephalitis Flexner 2 calls attention to the difference m histopathologi 
that can be summed up in the following 

From the Jefferson Medical College. 
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Postvaccmation encephalitis shows adventitial and periadieutitial 
round cell infiltrations distributed throughout the brain and cord 
Myelin degeneration which gradually fades into normal myelin stmc 
ture may be seen about smaller vessels The characteristic softening or 
microglia proliferation about the blood vessels of the white substance 
of the central nervous system resembles the action of a toxic substance 
1 pidemic encephalitis is proliferative and infiltrative Tbo lesions are 
almost always confined to the brain and chiefly to the basal gray matter 
Lymphocytes are found m layers in the perivascular lymph spaces 
Postvaccmation encephalitis is more widespread, is unevenly distributed 
and is more partial to white matter 

Clinically, posU nccraation encephalitis is marked by the triad of 
headache vomiting, and pvrcxia, at the onset followed by rigidity of 
the neck, coma, and in many cases, convulsions Temporary paralysis is 
insisted upon by English writers os an accompaniment The coarse is 
stormy and alarming from the outset and tho prognosis is grave. The 
\accmotion shows no deviation from tho usual picture of a 1 take ” but 
it docs not ha\e to be a successful vaccination to be responsible for the 
syndrome under discussion When not fatal complete recovery mentally 
and phvsicallv takes place This is ven surprising in view of the above 
pathologic picture as presented bv tbo fatal cases. 

So much emphasis has been laid upon tho differentiation between 
postvaccmation encephalitis and epidemic cncepbnbtis that but scant at 
tention has been given to a comparison between postvaccmation encepha 
litis and the encephalldcs following the acute exanthemas and a few other 
infections 

Encephalitis following measles has been reported by Masser and 
Hauser 3 Ferraro and Scheffer 4 and others Tins encephalitis occurs 
during or shorth after the attack of measles Clinically the signs and 
symptoms as described by these authors aro identical with tho picture of 
postvaccmation cnccphnlitiR as portioned aboic With but very slight 
difference in the extent of cord imoivcment, tho pathology is also similor 
m the two conditions In fact the descriptions of Flexner's postvaccina 
tion encephalitis and Mtisser and Hatiser’R and Ferraro and Scheffer's 
post measles encephalitis are strikingly similar and their published micro- 
scopic pictures emphasise the closeness of the relationship between these 
conditions, but none call attention to it 

Flexner s obsenation noted above assumes added significance there 
fore when he states that the lesion of postvaccmation encephalitis is 
typical of the action of some toxic substance. Since virus has been 
recovered m the cerebroapmnl fluid in the postvaccmation encephalitis 
nnd not in the vaccinated who do not suffer with encephalitis, it might 
ho fair to assume that tho toxic substance is o virus. That there is a rela 
tionship between the virus of postvaccmation encephalitis and the virus 
of post measles encephalitis is strongly upheld by Armstrong ■ 
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Encephalitis is quoted as a complication of vancella and vanola by 
practically all of the recent textbooks but no clinical picture is presented 
Appended is a case that can with propriety be classed m this category 

Patient B K, seven y ear old boy, developed fever, delirium, and vomiting ten 
days after the onset of v ancella. He complained of headache In forty eight 
hours he became stuporous, then comatose with, convulsive tremors Tins persisted 
for three more days after which he recovered consciousness He had had measles, 
mumps, and pertussis He lias never been protected against diphtheria nor vne 
cinated 

This case came under the observation of Dr M II Bekir m the third day of the 
encephalitis, who called me to see the eluld on the fourth day at Memorial Hospital, 
Boxboro At that time physically the patient presented these salient findings The 
eyegrounds showed some venous engorgement He had a rigid neck, a positive 
Kermg sign, an exaggeration of all reflexes, and a positive Babinski sign There 
were convulsive movements of all extremities, nthetoid in type A temperature of 
103° F persisted for one week The spinal and cisternal tap showed a clear fluid 
under pressure, averaging from sixty to eighty cells, with polymorphonuclear cells 
predominating Sugar was reduced, globulin increased His blood counts showed 
a secondary anemia and the white blood count averaged sixteon thousand with 87 
per cent polymorphonuclears, 12 per cent small mononuclears, and 1 per cent eosino 
philes 

He made an uneventful recovery, and his mental faculties seem unimpaired 
However, but one year has elapsed since his illness 

Note the similarity between, tins ease and the case of postvaccmation 
encephalitis and the tendency to some meningeal nntation as it obtrudes 
itself upon the pictures 

Since both of these children reported recovered, demonstration of then 
pathologic lesions is impossible It is at least evident that virns infec- 
tions can, and do, produce eneephabtis that differs fiom the type of 
encephalitis known as “epidemic encephalitis” oi “encephalitis leth- 
argies ” There is also a close bond between virus-produced eucep halides 
despite the marked difference m the clinical pictuies of vaccination, 
smallpox, measles, chickenpox, and scailet fever 

It is presumed as before stated that vaccine virus is the etiologie 
factor m postvaccmation eneephabtis because the virus has been re 
covered from the cerebrospinal fluid This would lead to the presump 
tion that similar viruses operate to produce the similar climcopathologic 
pictures m the other encephalides that sometimes accompany the exan- 
themas Indeed it might even aigue for the virus etiology of scarlet 
fever However, this is not complete pi oof 
It might also be assumed that a usually innocuous virus is rendered 
virulent by any' one of the viruses causing any one of the exanthemas 
Gorter, 8 of Leyden, supports this mew He agiees with Bok of his own 
country that the virus encephalides are all one and the same disease due 
to the activation of the ordniarily innocuous virus He states that m 
the Netherlands they have rarely recovered vaccine virus from the cere 
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brospinnl fluid in postvaccination encephalitis. The German authon 
ties, however, assert that they have recovered it in a high percentage of 
cases This is possibly a technical discrepancy 

Pleomorphic streptococci, protozoa, and yeasts arc assumed to bo 
activated by virus The almost omnipresence of streptococci in health or 
disease has certainly given it the distinction of causing a multitude of 
diseases of which it is probably primarily innocent The actual etiologic 
factor is still open to argumentation for final scientific solution. 

Despite the lack of definite information concerning etiology, it is 
presumed to offer preventive measures against postvaccination encephali 
tis, but tho other virus enccphalides are still evasive Empirical as they 
are, a few prophylactic rules may be productive of successful results 
These rules arc based on sound clinical observation. Clinical observe 
tion, after all, needs no apology made for it 

First, the rantv of postvaccination oncephalitis following vaccination 
m infants nndor one year of Rge cannot bo explained an ay bv the state 
ment that fewer children aro vaccinated at that age than at a later 
period in life That infants aro not apt to be sensitive to virus in 
these early months of life is generally accepted. Tho same holds true 
of secondary vaccinations at anv age Couple this with the advantage 
of more careful attention to wounds in infants ns compared with the 
dangers of contamination and dirt in the preschool ago group, and 
there is a potent argument for early vaccination 

Second if the infant has been further desensitized to virus by other 
immunizing agents notably diphtheria toxoid, it has even less chance 
of developing encephalitis This most be noted however that racaum 
tion performed too soon after the toxoid injection will probably not be 
successful Particularly is tins true of alum precipitated toxoid. Allow 
af Z east a month to elapse after diphtheria immunization before vacemat 
mg 

Third tho single slight one eighth mob scratch or puncture method 
should be the procedure employed in performing tho vaccination Only 
healthy children should be vaccinated. Tho multiple scratch multiple 
puncture, or denudation method allow relatively large quantities of virus 
access to the patient, whereas the recommended procedure allow* but 
little. Particularly is this true if the virus is rubbed into the scratch 
only until the edges of the scratch bccomo ischemic and the residue of 
vaccino wiped off complotelv with sterile cotton It has been shown that 
whilo virus multiplies m tho human, this small amount takes sufficient 
time to catch np to tho larger amounts and desensitizes individuals be 
fore it reaches the maximum of the large dose administered. 

The probable relationship of tho encephabdes enumerated m this 
discussion demands the closest -scrutiny Their tendency to occur in tho 
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lymphatic types and the more robust subjects may complicate the study, 
but it does point to virus implication since the virus multiplies in these 
subjects more rapidlv than m their opposites 
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SOI BEAN (VEGETABLE) MILK IN INFANT FEEDING 

Results op Three and One Halt "V ears Study on the Growth and 
Development of 205 Infants 

Frkd RrmNGER, MB (Tor ), Leon H Dembo M.D 
and Gilbert a G Torret 
Cleveland Ohio 

I N Decombci 1932 1 we pubkshod a preliminary report on the results 
obtained with fifty infants who were fed sov bean milk for a period of 
six mouths or longer 

Up to that time we hail been using a floor made from the Mammoth Yellow 
beans, to which were added malt syrup, lactose cottonseed oil, caldnm on 1 
magnesium lactate the chlorides of sodium and potassium, and the glycerophosphate* 
of Iron and calcium butter fat and cod liver oil. Theae additions were made be- 
cause of certain deficiencies in the boon itself, notably mineral suits and carbo- 
hydrate. A study of the vitamin potency of the flour indicated that the quantities 
of ri famine A, D, and B complex in the nurture were adequate for the normal 
growth of rata. 

The composition of the flour plus the above additions, was as follows 



Percentage 

Moisture 

2£0 

Protein 

23 09 

Fat 

20.20 

Carbohydrate 

48J1 

Total ash 

5 30 

Starch 

OJSO 

pH 

5 50 (reliquefied) 


One ounce of this powder equaled 126 ealories. Reliquefied, in the proportions of 
36 gm of the powder to 8 ounces (230 c.c.) of boiled water gave the following 
formula 


Percentage 

Protein 3 00 

Pat 3 07 

Carbohydrate 7 JO 

(One ounce equals approximate!} 19 4 calories ) 

Tho infanta were studied m two groups (1) breast fed babies receiv 
mg an insufficient quantity and (2) babies fed exdusneh on soy bean 
milk 

An analysis of the composite and individual weight charts at that 
time indicated that the majority of the infants did well making good 
average gams and developing normally 

Prom the Pediatric Service of St Ann * Hospital and the Out Patient Pediatric 
Clinic of St. Luka a lloapitnl 


617 
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Smee publication of this piehminary lepoit we have made several 
changes in the composition of the original soy bean foimula The chief 
changes were made in the piotein-eaiboliydrate ratio since it was thought 
that the protein percentage m the original formula was proportionately 
high The final formula, designated as soy bean E, and winch we have 
used foi the past two years, has the following composition 


Protein 

Percentage 

14 00 

Lactose 

53 00 

Fats (cottonseed, butter, etc.) 

17 80 

Ash 

5 00 

Moisture 

2 50 

Iron (as metal) 

0 0142 

Calcium 

0 80 

Phosphorus 

0 50 


Reliquefied, m the piopoitions of 35 gm of the powdei made to 8 
ounces with water, the formula gives protein, 212 pei cent, fat, 2 71 
per cent, carbohydrate, 8 00 per cent, with a caloric equivalent of 19 6 
to the ounce This gives approximately a 4 1 latio of carbohydiate to 
protein 

Ovei two hundred infants were observed while lecemng this “milk” 
and then respective weights and development noted An analysis of the 
results in feeding this piepaiation demonstrates its supenonty over the 
original formula (Charts 1 and 2) 

SOY BEAN AND SKIMMED MILK 

There aie several varieties of the soy bean (Mammoth Yellow, Manchu, 
Ilhni, etc ) which differ m then lelative proportions of the ammo acids, 
notably tryptophane, lysine, etc It was thought, theiefoie, that the 
bean flour m combination with skimmed milk might yield improved 
giowth factor’s because of the vegetable-animal piotein combination, plus 
a fortified ammo acid constituency Accordingly, we prepaied two 
formulas known as SW and SSW, the S and SS signify mg the skimmed 
milk protein added, the W indicating a wheat germ addition foi the 
vitamin B complex 



Soy Bean SW 

Soy Bean SSW 


(Percentage) 

(Percentage) 

Protein (soy bean) 

11 00 

7 00 

Protein (skimmed milk) 

8 00 

7 00 

Lactose 

58 00 

53 00 

Fats 

17 80 

17 80 

Ash 

5 00 

5 00 

Moisture 

2 50 

2 50 

Iron (as metal) 

01042 

0 0142 

Calcium 

0 50 

0 50 

Phosphorus 

017 

013 
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From these formulas it will be seen that the chief difference lies in 
the protein percentages of the added skimmed milk Charts 3 and 4 
show the weight curves of fifty-two infants fed on the soy bean-skimmed 
milk preparations, twenty-seven of whom leceived additional breast 
milk While theie is no apparent, marked difference as compared with 
the babies fed on the plain soy bean preparation, we felt, nevertheless, 
that the combined proteins afforded a definitely reinforced, prophylactic 
soy bean food Tso 2 has demonstrated that it requires a higher protein 
caloric intake of the soy bean to equal the nutritive properties of a cow’s 
milk protem-calonc intake in lower proportion It would seem, there- 
fore, that a combination of the two types of protein offers a distinct 
advantage from the standpoint of nutrition and growth 

VITAMIN POTENCT 

A complete vitamin assaj uas included in our pielimmary report, 
which showed that the preparation contained an adequate amount of the 
A, B and D complexes The introduction of wheat germ in the new 
formulas was made for the purpose of increasing the B complex Vita- 
min D potency is further fortified by including cod liver oil m the soy 
bean flour mixture 

METABOLISM STUDIES 

Nitiogen — Dm mg the past few years imestigators have reported 
careful studies on the nitrogen metabolism of infants fed on soy bean 
protein 3 4 6 8 In these mvestigations different soy bean preparations 
were used, varying from the ground whole bean to water-soluble frac- 
tions of the bean as the souice of piotein In addition, various percent- 
ages of soy bean piotein were fed with a new to determining the abihty 
of the infant to utilize the vegetable protein 

Our mvestigations v\ ere undertaken in older to determine the reten- 
tion of nitrogen by the infants fed on our sov bean preparations, namely, 
soy bean E (plain), SW, and SSW 

The infants, seien in number, were selected from those coming regularly to the 
dispensary and had been fed exclusively on one of the soy bean preparations for 
some time pnor to admission to the hospital. They were placed on a canvas bed 
strapped at the fonr corners to the upright supports of the cnb and strapped to 
the canvas, the buttocks resting on a padded run of an aperture cut in the canvas 
support A stool pan was held in place beneath the buttocks and a special tube was 
attached to the infant for the collection of urine 

A sample of food sufficient for the entire experiment was thoroughly mixed and 
daily portions weighed from this sahiple In this way it was possible to determine 
accuratelv hoc much nitrogen, calcium, and phosphorus were provided m the quantity 
given to the babv Am portion of the food refused was measured and proper allow 
mce made 

The infants were kept on the metabolism bed for a total of four days, during 
which twenty four hour collections of the urine and feces were made. The samples 
were thoroughly mixed and portions for analysis taken Nitrogen was determined 
bj the Kjeldahl sulphuric acid method with copper sulphate as the catalyst. 
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Chart 4 — Twenty flr« Infant* fed »oy bemn mlBt* S and SSW 
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The infants varied in weight from 2,800 to 7,650 gm They were fed 
the particular soj bean preparation under investigation, the protein 
calories varying from 11 8 pei cent to 15 8 per cent Exact analysis of 
each sample fed to the individual infant showed slight variations m the 

composition Infant C r was fed each of the thiee different formulas 

(E, SW, SSW) so that exact comparison with the same system and con- 
ditions is possible All the mfants ueie offered libeial feedings, depend- 
ing on appetite and toleiance, and weie fed at foui-hour intervals The 
caloric intake varied from 70 to 217 per kilogiam 
The fresh weight of the stools vaned somewhat but averaged 470 gm 
for the period of the investigation This is somewhat higher than the 
figure reported by Tso and Chu,° whose average foi the same period was 
215 gm This might be accounted foi by the fact that our pieparations 
were made from the whole bean while Tso used only a portion of it The 
stools are usuallj very soft and moist One analysis showed less than 
20 per cent solids 

The nitrogen intake vas lnghei m the case of Baby MeN 1 and 

lower in the case of Baby M- a, who ate less food and was a rathei 

poorly nourished infant of a neuropathic constitution (Table I) 

Table I 


INFANT 

BODY 

WT 

IN GM 

cal- 

ories 

! PER KG 

PROTEIN 

OAL 

(PEE 

CENTAGE) 

nitro- 

gen 

INTAKE 

IN GM 

KETEN 

TION 

OF N 

GM 

GM /KG 

TJTTLIZA | 
TION 

PER 

CENTAGE 

RE 

tention 

PER 

centage 

H— i 

7,650 

70 0 

15 8 

3 525 

0 665 

0 085 

80 5 

14 4 

SIcN — 1 

4,200 

200 0 

15 8 

4 353 

1800 

0 428 

816 

410 

B— k (1) 

2,800 

217 0 

15 8 

3 880 

2 648 

0 946 


691 

B— k (2) 

3,175 

146 0 

15 8 

2 955 

1 550 

0 490 

70 0 

52 0 

C — n B 

3,940 

108 0 

13 0 

2 320 

0 757 

0 192 

78 5 

32 2 

J— e (SW) 

3,770 

112 0 

14 5 

2 391 

0 895 

0.237 

66 0 

37 4 

C— r (SSW)! 

4,890 

140 0 

13 7 

3 510 

1 340 

0 274 

83 4 

38 2 

C— r (8W) 

5,200 

117 0 

14 0 

3 218 

1 080 

0 208 

83 6 

38 9 

C— r (W) 

5,250 

114 0 

118 

2 755 

0 624 

0120 

70 0 

23 0 

M— a (SSW) 

5,740 

70 0 

13 7 

2 106 

0 827 

0 144 

78 5 

89 3 


The utilization vaned fiom 66 to 83 pei cent, which compaies favor- 
ably with other reports The ictention railed from 14 4 to 69 1 pei cent 

The very high retention in the case of Baby B k (1) can piobably 

be explained on the basis that the intake of nitrogen was very high dui- 
mg the period of study This baby was premature, and therefoie does 
not give a true index of the retention on this particular soy bean prep- 
aration In general it can safelj be stated fiom the results of this study 
that at a protein-ealonc intake of appi oximately 13 pei cent, the per 
centage of nitiogen letention is at a level approximating that of sum 
lar cow’s milk feeding Summarizing, then, the icsults of these metabolic 
investigations, i\e find 

1 At a protein-caloric level ranging from 11 8 to 15 8 the level of 
nitrogen retention was fairly high, rarvmg fiom 14 4 to 69 0 per cent 
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2 An arbitrary level for protein calories m the diet has been estab- 
lished at approximately 14 0 per cent 

3 Either plain soy bean milk oi soy bean milk combined with skimmed 
cow’s milk gnes adequate retention of nitrogen whon fed to infants 

Calcium and Phosphorus ^- The calcium and phosphorus utilization 
was observed for five of the metabolism periods during which nitrogen 
balance was determined, the infants receiving the diot for considerable 
periods before being placed on tho metabolism bed Calcium was deter 
mined bv the Shohl Pedlej method, and phosphorus by the colorimetric 
method of Benedict and Tice Table II show's the results of these in 
vestigations 

Table II 



CALCIUM 

PHOSPHORUS 



RE 








INFANT 

IK 


0H /KO 

PEE 

IK 


an /ko 

PER 

Oft P 


TAXE 



TAKE 


CENT*- 

RATIO 


0* 

OIL 


ACE 

on 

dir. 


AGE 

J — o (8W) 

0 038 

0.376 

0100 

00 

0.132 

0 049 

0 018 

37 

7.5 1 

O— r (S8W) 

0 812 

0 272 

0 068 

88 

0270 

0 161 

0 031 

60 

2,0 1 

0— r (8W) 

0 702 

0 303 

EM] 

61 

0.2 3S 

0.156 

0 030 

63 

28 1 

C — r (W) 

M— a (8ffW) 

0 910 

0.SS4 

0 074 

49 

0223 

0130 

0 026 

60 

30 1 

0 496 

0.814 

■iX MM 

45 

0100 

0 092 

0 017 

63 

22 1 


Tho authors wLh to acknowledge tho assistance of lllss Carla * om who performed 
the necessary analyses far the calcium and phosphorus studies 


The results in Tables I and II show a very satisfactory retention of 
all three olements , intro gen, calcium and phosphorus This is especially 
of interest in view of the diversity of tho amounts of each element fed 

Tho only exceptions are the phosphorus values for Babies J e and 

H a whoso intakes were also very low In all cases tho phosphorus 

figure falls considerably below the amount that should be retamed in 
order to fulfill the requirements given by Stearns 1 About the same 
results wero found by Tso, Tee and Chon, 1 and by Stearns* m their ex 
penments with soy bean milk feeding 
Shohl and others’ have indicated that the ratio of calcium to phos- 
phorus should bo approximatelj 6 4 for proper growth of bone and to 
supply phosphorus for tissue development The above figures for reten 
tions showing 2 1 and 32 ratios would therefore be much too high in 
calcium This deficiency does not show up in the values for serum cal 
cium and phosphorus given elsewhere jn tins paper a result which cor 
responds to the findings of these authors namely, that tho body com 
position remains normal end the lack of phosphorus results only m 
retarded growth 

BLOOD STUDIES 

Blood counts wero made on a number of the infants tho average red 
cell count was 4,920 000, while the hemoglobin gave a good average of 
13 9 gm per 100 c.c (Newcomer ) 
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The infants vaned m weight fiom 2,800 to 7,650 gm They were fed 
the particular soj beau preparation undei investigation, the protein 
ealones varying from 11 8 per cent to 15 8 pei cent Exact analysis of 
each sample fed to the individual infant showed slight valuations m the 

composition Infant C r was fed each of the three different formulas 

(E, SW, SSW) so that exact comparison with the same system and con- 
ditions is possible All the infants were offeied hbeial feedings, depend- 
ing on appetite and toleiance, and weie fed at four-hour intervals The 
caloric intake varied from 70 to 217 pei kilogram 
The fresh weight of the stools vaned somewhat but aveiaged 470 gm 
for the period of the investigation This is somewhat higher than the 
figure reported by Tso and Chu, c vhose aveiage for the same period was 
215 gm This might be accounted foi In the fact that oui piepaiations 
were made from the whole bean while Tso used only a portion of it The 
stools are usually xery soft and moist One analysis showed less than 
20 per cent solids ‘ 

The mtiogen intake x\ as higher m the case of Baby MeN 1 and 

lower m the case of Baby M a, who ate less food and was a rather 

poorly nourished infant of a neuropathic constitution (Table I) 

Table X 


INFANT 

BODY 

WT 

| IN GM 

CAL- 
ORIES 
! PEE KG 

PROTEIN 

CAL 

(PER 

(JENTAOE) 

NITEO 

GEN 

INTAKE 

IN GM 

EETEN 

TION 

OF N 

GM 

OM /kg 

[ utiiiza | 
TION 

PER 

CENTAGE 

BE 

tention 

PER 

oextage 

H— i 

7,650 

70 0 

15 8 

3 525 

0 665 

0 085 

80 5 

14 4 

McN— 1 

4,200 

200 0 

15 8 

4 353 

1 800 

0 428 

810 

410 

B — i (1) 

2,800 

217 0 

15 8 

3 880 

2 648 

0 946 



691 

B — k (2) 

3,175 

146 0 

15 8 

2 955 

1550 

0 490 

70 0 

52 0 

C— n E 

3,940 

108 0 

13 0 

2 320 

0 757 

0192 

78 5 

32 2 

J— e (SW) 

3,770 

112 0 

14 5 

2 391 

0 895 

0 237 

66 0 

37 4 

C— r (SSW) 

4,890 

140 0 

13 7 

3 510 

1 340 

0 274 

83 4 

38 2 

C— r (SW) 

6,200 

117 0 

14 0 

3 218 

1080 

0 208 

S3 6 

38 9 

C—r (W) 

5,250 

114.0 

11 8 

2 755 

0 624 

0 120 

70 0 

23 0 

M— a (SSW) 

5,740 

70 0 

13 7 

2 106 

0 827 

0144 | 

78 5 | 

39 3 


The utilization vaned from 66 to 83 per cent, v Inch compaies faxor- 
ably with other reports The i etenhon vaned fiom 14 4 to 69 1 pei cent 

The xery high retention m the ease of Baby B k (1) can probably 

be explained on the basis that the intake of nitrogen was very high dui- 
mg the penod of study This babv vas piematuie, and theiefoie does 
not give a true index of the letention on tins particular soy bean prep 
aiation In geneial it can safely be stated from the lesults of this study 
that at a piotem-ealoric intake of approximately 13 per cent, the pei- 
ccntage of mtiogen letention is at a level approximating that of simi- 
lar cow’s milk feeding Summanzmg, then, the results of these metabolic 
investigations, we find 

1 At a protein-caloric level langmg fiom 118 to 15 8 the level of 
nitrogen retention was fairh high, x arymg from 14 4 to 69 0 per cent 
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of bn© pigments linen the stool* gave a positive Gmekn teat Ether extraction 
ibowed some greeniBb coloration. No fat or free starch were found. Pea-*ix©tl 
pieces of each of the nine stools were emulsified in. 2 c-c. of sterile physiologic salt 
solution. The emulsions, to which a few glass beads were added, were then vigorously 
shaken by means of a V right eccentric hand centrifuge, and. two standard loopfuls 
of each emulsion were smeared on each of the two slides. The slides were air dried 
fixed by heat, and stained by the Jensen -Gram method. A total of 600 organisms 
covering several fields of both slides were counted.' 

From the results (Tabic III) it is clearl\ evident that with the excep- 
tion of stool 6 the stools were composed of a high percentage of gram 
positne organisms Stools 2 3, 4, and 6 gate a fairh high percentage of 
probable B fofidu't-acido phthis forms 

Tabu: EH 


STOOL 

jro 

OfUU 

NEGATIVE 

0B0AN1S118 

(PIT. 

ctntaoe) 

GRAII 

POSITIVE 

OBOANIBUS 

(PEE 

CENTAaE) 

COCCI 

ALL POKIIH 
(PTE 

CENT AGE) 

nittif 

POSITIVE 

BODS 

(PEB 

CENT AQE) 

blendes and 

SLIGHTLY ODE VXD 
OIAlf POSITIVE 
BOD'S 

D. BinGCB- ACIDO- 
PHILUS 
(PEECENTAQI) 

1 

+ 20 

+ 80 

+ 10 

4- 70 

+ 6 

2 

18 

82 

+ 10 

4- 00 

4- 23 

8 

+ 5 

+ 95 

+ 84 

4- 01 

+ 18 

4 

+ 18 

+ 87 

+ 24 

+ 68 

+ 24 

5 

+ <W 

+ 80 

+ 8 

4- 28 

4- 4 

0 

+ 6 

+ 94 

4- 10 

4- 8-1 

4- 29 

7 

4- 28 

4- 72 

4- 43 

4- 29 

4- 9 

8 

4- 17 

+ 83 

4- 22 

+ 61 

4- 5 

0 

+ 20 

4- 80 

4- 7 

4- 78 

+ 8 


ROENTGENOLOGIC STUDY 

X raj studies of the long bones were made of eighteen infants These 
were checked for bone development and bone texture by Dr Francis of 
tho Brush Foundation The results are shown m Table IV The great 
majority of these showed good bonv development and good texture with 
no signs of rickets In a few instances tho pictures revealed suspicious 
evidence of rachitic changes yet the serum calcium and phosphorus were 
well within the normal limits and clinical signs were lacking 

DlGFSTIBILITi. AND BUFFER ACTION 

That the protein of soy bean milk compares favorably with that of 
cow’s milk from the standpoint of digestibility has been demonstrated 
by Adolph and V ang J * These investigators conducted a senes of tests 
m vitro, the results showing that peptic digestion was greater for the 
sov bean milk than for cow's milk. This they attnbnte to the possibility 
of different linkages or to the fact that no hard curd is formed In acid 
The optimal pH was identical for both at 1 66 The percentage of dlgcs 
tion was 57 6 for sov bean milk and 37 8 for cow's milk 
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Experiments with trypsin levealed a greater digestibility, at the opti- 
mum pH, foi cow’s milk Tryptic digestion was 61 per cent for soy 
bean milk at a pH of 10 2, while for cow ’s milk the percentage of diges- 
tion was 78 at a pH of 11 3 Expenments m vivo (rats) on a ten-day 
test showed the digestion of the soy bean milk to be about 84 9 per cent, 
while for cow’s milk the average was 86 6 

Reid 11 conducted some experiments on a soy bean milk-egg prepara- 
tion He remoied the husks fiom soaked beans, which were ground and 
filteied through cloth This was boiled for fifteen minutes Fifty grams 
of cane sugar, plus 30 gm. of egg yolk, 1 gm of sodium chloride, and 
2 5 gm of calcium lactate were then added to each liter and the entire 

Table IV 


INFANT 

AGE IN MO 




ROENTGENOGRAM 

D H 

10 

BJV 

1 9 

mo 

BT,t fair 

No rickets 

S W 

9 

BJD, 

9 

mo 

B T , light 

No rickets 

A G 

9 

BD, 

5 

mo 

B T , light 

RicketB suspected 

G R 

8 

BD, 

5 

mo 

B T , good 

No nckets 

J B 

6 

BD, 

3 

mo 

B T , poor 

Rickets suspected 

R P 

12 

BD, 

10 

mo 

B T , light 

No rickets. 

D N 

11 

BD, 

5 

mo 

B T , good 

No rickets 

R E 

10 

BD, 

3 

mo 

B T., good 

No nckets 

R. B 

8 

BJ3 , 

5 

mo 

B T , good 

No nckets 

S H 

8 

B.D , 

9 

mo 

BT, fair 

B T , bght 

No nckets 

E Q 

8 

BD, 

3 

mo 

RicketB suspected 

EM 

10 

BD, 

9 

mo 

B T , good 

No nckets. 

J H 

S 

BJ), 

3 

mo 

B T , good 

No nckets. 

C M 

12 

B.D , 

18 

mo 

B T , light 

scars 

No rickets. 

J Z 

12 

BD, 

5 

mo 

BT, fair 

No nckets. 

G M 

7 

BD, 

2 

mo 

B T , good 

No nckets. 

F R 

10 

B.D , 

5 

mo 

B T , fair 

B T , good 

No rickets. 

D H 

11 

BD, 

3 

mo 

No nckets 


*B D bone development. 
tB T bone texture 


mixture spray-diied at 50 to 55° C Peptic digestion m vitro showed 
boiled cow s milk and boiled, leconstituted soy egg milk equally diges- 
tible At an acidity over 0 13 per cent of HC1, raw cow’s milk was 
more digestible Raw cow’s milk was 25 per cent less digestible than 
the boiled, while raw soy egg milk was 50 per cent less Tryptic di- 
gestion showed that boiled cow’s milk digestion is much higher than 
either the raw cow’s milk or soy-egg milk 

Chart- 5 illustrates the buffer curves foi the three preparations of 
soy bean milk (SW, SSW, and E) The acidity was determined by 
the quinhydrone electrode It will be seen that the curves for the SW 
and E parallel each other closely up to the pomt where 20 c c of 0 2 
N HC1 was used There is a greater divergence of the curve for the 
SSW preparation 
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EO\ ULAN Mil k AND INFANTILE ECZEMA 

In a previous communication 1 * we report id on the results obtained in 
a small senes of cases oi infantile eczema using the soy bean milk (E) 
os a dietarj method of thtrapj The rationale was based on the sub 
stitution of a vegetable protun tor the animal protein of cow’s milk, 
on the premise that the skin manifestations were due to sensitization 
to animal protein This theory and the subsequent use of soy bean 
milk as a dietetic cure was first suggested by Hill and Stuart 19 
Our results wore fn the most I rrt good However, it has been our 
experience that m a tew instances, in spite of the fact that the causal 
factor points to a milk stuntization we have been unable to clear the 
eczematous lesions bj the substitution of soy bean milk. 



B II I* » 14 1 

No. C£ l h HCl ptr 100 C.C Alik 


Chart 5 — Buffer curves for various milk*. 


Recent investigations by other workers have brought to light some in 
terestmg data on the question of the etiology of infantile ecxema It 
further suggests a posable explanation for the beneficial results ob- 
tained with soy bean feeding other than that based on the protein 
Shortly alter our paper was submitted for publication” there ap- 
peared in the literature a very interesting senes of reports by Hansen,” 
and Hansen and Burr 11 on the possible explanation of tho etiology of 
infantile eczoma Burr and Burr” found that rats underwent marked 
skin changes when suffering from unsaturated fatty acid deficiency dis- 
ease This suggested that some dermatologic disorders of childhood 
such as eczema, might bo dependent on this dietary deficiency 
Hanson determined tho iodine absorption number m ton cases of 
infantile eczema nnd m Bixtccn normal infants This was followed by 
the deter mina tion of the total fatty acids, cholesterol total iodine absorp 
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tion of the serum, and the iodine number of the serum fatty acids in 
live normal and six eczematous infants In the eczematous infants the 
average IAN (iodine absorption numbei) was 383, while the controls 
averaged 539 He found that the iodine number of the serum fatty 
acids was abnormally low in infantile eczema during the active phase 
of the disease Twenty-one determinations on eleven cases of eczema 
showed the average iodine number to be 82, as against 114 for the 
conti ols 

On the basis of these findings, he treated a senes of cases of eczema 
by the administration of oils nch in unsaturated fatty acids The diet 
and local treatment were the same for all Out of a group of four in- 
fants, one was used as a conti ol, the remaining three infants receiving 
supplements of linseed or com oil The iodine number of the serum 
fattj acids was subnormal in all four cases before treatment but in- 
creased to normal levels with marked improvement m the skin condi- 
tion The control infant, receiving no oil, failed to show definite clin- 
ical improvement, and the iodine number did not rise 

Further studies on the iodine absorption of serum m rats fed on 
fat-free diets revealed a low index, the highest iodine absorption of the 
“fat-free” animals being lower than the lowest IAN of the control 
rats The cholesterol and total fatty acids of the serum were also much 
lower in the rats on the fat*free diet 

It is obvious that further work along these lines must be done before 
i\e can draw conclusions as to its importance and significance m the 
matter of etiology However, these investigators deserve a vote of 
thanks from pediatrists for what promises to lead us into an effective 
line of therapy 

The importance of their investigations from the standpoint of soy 
bean milk feeding lies m the relatively high proportion of the unsatur 
ated fatty acids in soy bean oil On the basis of then findings the 
question arises as to what factors are operatn e m the clearing of eczem- 
atous lesions by means of soy bean milk feeding Are the beneficial 
results due to the substitution of the vegetable protein oi to the un 
saturated fattv acids m the sov bean oil ? 

The work of Hansen and Burr thus opens a new line of investigation, 
namely, the therapeutic effects of the administration of soy bean oil as 
compared with linseed and com oil It is our intention to apply tins 
form of therapv to a senes of cases of infantile eczema with the hope 
of being able to eontnbute some informative data 

CLINICAL RESULTS 

The earliest age at which soy bean milk was started was two weeks 
All infants were gnen supplementary doses (dailv ) of cod fiver oil, aver- 
aging from 1 to 2 teaspoonfuls Orange juice was, of course, included 
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One group was started on food supplements (cereals and vegetable pulp) 
at three months, while the remaining groups were started at six months. 

Chart 1 is a composite picture of the 'weight curves m a senes of 
eightj four infants fed on the plain soy bean milk with -variable quan 
titles of breast milk As will be noted the curves parallel the Holt 
line for the most part A few show sharp breaks with a tendency to 
flattening Several curves are broken bj plateaus Manj of these oe 
enrred as a result of intercurrent infections In a few instances we were 



nnable to account for tbo poor gains. However the composite curve 
compares favorably with similar cones from infants fed on cow s milk 
preparations 

Chart 6 is a represent at ive, individual picture of progressive gams 
over a period of seven months on the plain so; bean milk feeding It 
is interesting to note thnt m spite of a two-week period of parenteral 
infection there was no break in the upward trend of the weight curve 

Chart 2 shows tlio composite curves of a group of sixty nine infants 
fed on aov bean milk only There was no skimmed milk added and 
thev received no breast milk. These curves are wc believe, on a par 
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■noth the group mentioned above, who were given breast milk also A 
larger number of the curves is above the Holt bne, and the great ma- 
jority closely parallel the hue 

Chart 3 shows the curves of twenty-seven infants fed on breast milk 
plus the soy bean-skimmed milk mixture Chart 4 represents a group 
of twenty-five infants fed on the soy bean-skimmed milk preparation 
minus breast milk The curves in both of these charts further demon- 
strate the adequacy of the food 

Charts 7 and 8 illustrate the progress in two infants fed on the soy 
bean-skimmed milk mixtures Baby N D (No 031217) received a 


(>io. Ifeft-'ii rvw fit*, cwy rone lucv ftus. sect. oerr. 



Chart 7 

higher percentage of skimmed milk protein than did Baby M A (No 
028282) , yet there is little difference m their respective curves 

Growth and resistance to infections were good in practically all of 
the babies The tissue tmgor was excellent, their color was good, and 
their general development paialleled that of breast-fed infants and those 
fed on cow’s milk preparations 

EFFECTS OF SOY BEAN MILK ON CONSTIPATION OF INFANTS 

In our preliminary leport we mentioned that a characteristic feature 
of the stools was the large hulk. This we attributed to the cellulose 
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roughage of the bean During the course of our feeding experiments 
we found that a complaint of constipation was a runty Because of 
this, and on the basis of the large fecal residues, we combined the sov 
bean flour with cow’s milk feeding in n number of cases m which con 
stipation had been a major complaint Variable quantities were added 
to the cow’s milk formulas depending upon the requirements of the 
individual case "Wo found that the stool residues became greater in 
bulk and that there were from one to two good stools dailv We men 
turn this as a suggestion for a mechanical typo of laxative in coses in 
which constipation is troublesome In tho absence of conclusive facts 





Chart S 

as to the action of the soy bean flour in producing these large stools we 
favor tho theory of * roughage ’ action 

SUM MAR V 

1 A study of the results of soy bean milk feeding is presented cover 
mg a period of three and one half years Two hundred five infants 
wore fed this “milk ' over variable periods. Growth and development, 
weight gams and their general progress point to tho adequacy of this 
milk as a prophylactic food. 

2 The preparations used have been shown to contain adequate amounts 
of the essential vitamins and metabolic investigations have demonstrated 
a relatively high biologic value 
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3 Soy bean milk m combination with vanous peieentages of skimmed 
milk protein affoids a food of high nutritional availability 

4 Blood studies have shown a normal lange of calcium and plios 
pkorus (seium), and roentgenologic studies demonstrate good bom 
de\ elopmcnt and textuie with few exceptions Suspicious signs of rickets 
m a few instances have not been coiroborated clinical!}" nor serologically 

5 The stool flora show a high percentage of giam-positive organisms, 
thus resembling those of breast-fed infants 

6 Soy bean milk is of practical value in the dietetic treatment of m 
fantile eczema and m the treatment of constipation m infants bj virtue 
of the “loughage” factor 


REFERENCES 

1 Eittinger, Fred, and Dembo, Leon H Am J Dis Cluld 44 1221, 1932 

2 Tso, Ernest Chinese J Physiol. 3 353, 1929 

3 Tso, Yee, and Chen Chinese J Physiol 2 409, 1928 

4. Kapfhammer and Habs Deutsche med Wc hns e.hr 56 1168, 1930 

5 Tso and Chu, Fu Tang Chinese J Physiol 5 287, 1931 

6 Stearns, G Am J Dis Cluld 46 7, 1933 

7 Steams, G Am J Dis Child 42 749, 1931 

8 Shohl, A T , et al J Nutrition 6 271, 1933 

9 Bischoff, H. Monatschr f Kiriderh. 64 435, 1932 

10 Adolph and Wang Chinese J Physiol 8 171, 1934 

11 Reid, Erie Chinese J Physiol. 8 53, 1934. 

12 Rittinger, F , and Dembo, Leon H M. J A Bee , 1933 

13 Hill, L W , and Stuart, H C J A M A 93 985, 1929 
14. Hansen, A E Proe Soc Exper Biol A Med 30 1198, 1933 

15 Hansen, A. E , and Burr, G O Ibid. 30 1201, 1933 

16 Burr, G 0, and Burr, MM J BioL Cliem 82 345, 1929, and 86 587, 1930 

10515 Carnegie Avenue 

7016 Euclid Avenue 

1945 East Ninety Seventh Street 



RANGE AND STANDARD DEVIATIONS OF CERTAIN PHTS 
ICAD MEASUREMENTS IN HEALTHY CHILDREN 

William Palmer Lucas, MD and Helen Brenton Pryor, M.D 
Sal Francisco, California 

AC CURATE anthropometric standards arc necessary for the study 
aY of growth changes, development nutrition, and ductless glands 
This requires quantitative measurements and statistical treatment of 
data. 

For the most part, measurements of a largo number of children have 
included only hoights and weights 1 * Tranmerse body diameters de- 
termine bod} build and arc gradually assuming much importance in 
the study of children * 4 Body build is here used m tho strict sense 
of type of bonv framework designating large-boned and small boned 
individuals. State of nutrition has nothing to do with this definition 
of body build 

The necessity of an accurate objectne method of measuring body 
build is emphasized bv the demonstration of definite relationships of 
bodv build to nutrition * • to orvgen consumption/ and to physiology 
of the gastrointestinal tract • There is a presumptive relationship be 
tween body build and mental and personality make-up * 10 u 11 14 
Finally there are certain suggestive findings in the field of immunology 
which associate disease susceptibility with general massiveness or lack 
of it lf * ** 

Physical constitution is beginning to be recognized m America as a 
valuable approach m the appraisal of tho child 11 Galton 1 * was a 
pioneer in the field of anthropometry and in the application of exact 
numerical values substituted for vague clinical estimates He advocated 
recording measurements of body proportions strength, keenness of sense, 
energj, intellectual capacities, and mental character Anthropometry 
may become the best key to whether development is normal or other 
vise. Endocrinologists consider divergence from certain physical stand 
nrds as being duo to endocrine dyscrasias. 10 

Tho need for tables of normal measurements is obvious. The authors 
have been doing anthropometric measurements on San Francisco chil 
dren for the past five years andiha\e collected 6 749 cases with ages 
ranging from six months to fifteen years. 

Tables of constants presented are made up of measurements done 
on middle class, American bom \|hito children Thoy represent public 
school, pm ate office practice and hospital clinic populations AH 

From the Deimrtmont of Fotllatrk*, tJnlrersftj* of California 
MS 
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children in the endocrine clinics and those suffering from any serious 
or chronic illness were excluded We made sixty-three body measure- 
ments and worked out twenty-seven indices on the first one thousand 
children 

A numbei of these indices yielded substantially the same information 
and so were eliminated Certain of the body measuiements were found 
to contribute nothing toward classification of body build in the sense 
of designating large-boned and small-boned individuals, and conse- 
quently were not continued m the body build studies Finally, thirteen 
measurements were chosen, and six indices were worked out from these 
as contributing differential items 

Technics of measuring were those described by Martin , 21 Hrdlicka , 22 
and Draper 23 or those adopted by the International Anthropometric 
Agieement Standard anthropometric instruments were used through- 
out The laige and small sliding calipers, spreading calipers, and an- 
thropometric rod came from Zurich Millimeter tapes with spring han- 
dles to regulate the tensions and subcutaneous tissue calipers came from 
the American Clnld Health Association, while a wooden sliding caliper 
graduated m both centimeters and inches came from the Marine Compass 
Company 

All measurements were done next to the skin, the children being 
stripped, except in the case of the public school examinations In the 
schools the children removed their outer clothing and loosened the under- 
clothing, permitting calipers to be slipped underneath 

Head diameter's foi breadth were measuied euryon to euryon, for 
length, glabella to opisthocranion, with spieadmg calipers * 

Face and ear measurements were done with the small, straight-arm, 
sliding calipers Face length was measured from menton to nasion, or 
tip of the chin to the sutuie between the nasal and frontal bones Face 
breadth was measured as the distance between the two zygomatic proc- 
esses 

Ear length was measured from superaurale to subaurale, and ear 
breadth, from preaurale to postaurale 

Interpupillary space was measured fiom the center of each pupil with 
eyes fixed. 

•Anatomic landmarks follow Wilde s system of anthropometry 

1 Euryon — the two points opposite each other on the sides of the skull which 
form the termini of the line of greatest breadth. 

2 Glabella — the most prominent point in the median line between the two eyebrow 
ridges a little abo\e the frontonasal sutures 

3 Opisthocranion — the point Is anatomically an Indefinite one and is simply the 
posterior end of the maximum length line of the skull drawn from the glabella the 
point where the posterior leg of the compass rests when spanning the greatest length. 

4 Superaurale — the highest point on the free margin of the ear 

5 Subaurale — the lowest point on the free margin (lobe) of the ear 

6 Preaurale — the most anterior point on the ear directly opposite the postaurale. 
The line between the preaurale and the postaurale is at right angles to the ear length 
line. 

7 Postaurale — the most posterior point on the free margin of the ear 
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The neck circumferences were measured just above the thyroid car 
til age, the spring handle tape being used 
Measurements of transverse chest were taken from the front with 
straight-arm calipers at the nipple level, the instrument being parallel 
to the door Readings were raado during the middle phaso of quiet 
respiration for chest diameters Anterior nnd posterior chest diameters 
were made with the spreading curved arm calipers at the junction of 
the fourth nb with the sternum, the instrument parallol to tho floor 
This is tho nipple level in boys and also m girls up to the age of com 
plete development of the breasts, when the nipple level becomes variable. 

Bi acromial diameters were measured from the back while the hands 
were hanging straight to tho sides. The sharp borders of the acromial 
processes were palpated from behind forward and measured firmly with 
the straight arm calipers held parallel to the floor 

The biiliac diameter is considered tho most important of the trans- 
verse diameters, since it is the best indicator of the width of the trnnk 
This measurement is not variable with posture or respiration and the 
landmarks are \erv definite The biilinc diameter was measured from 
the front with the straight arm calipers and using firm pressure to get 
as nearly os possible a skeletal or bony measurement of the widest flaro 
of the iliac crest. 

The indices calculated show up various body proportions and were 
calculated as follows 

Cephalic head breadth divided by head length 
Face facial height divided by bizygomatic diameter 
Bar car breadth divided by ear length 
Neck neck length divided by neck circumference 
Chest anteroposterior thoracic diameter divided by transverse 
thoracic diameter 

Width length bicnstal diameter divided by standing height 
The width length index expresses width of the body in percentage of 
height or the relative width This width length index has been found 
to be tho best single measurc of body build. 

Our observations include 5,760 children from the ages of six months 
to sixteen years, which gives us between three and four hundred at 
each age level. These are about evenly divided between boys and girls 
Statisticians agree that this is a large enough senes to give adequate 
annual deviations 

The number of cases is indicated at the top of cadi tablo by age sex 
groups. The minimum and maximum, to show the smallest and largest 
observation made, mdicato the range. The mean is the arithmetic mean 
and gives tho average for tho group of that particular measurement. 
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The sigma or standard deviation is the most important constant, since 
it shows the amount of variation around the average The word “nor- 
mal” has ceased to mean “average” and has taken on rather the mean- 
ing of falling into certain ranges or zones of variation from average 
Porter 24 in 1893 lecogmzed it when he said the average was “that 
value which is as often exceeded as attained ” 

Standard deviations help to mark off these zones of normality The 
zone included between one standard deviation plus and one standard 
deviation minus the aveiage, takes m 67 per cent of the general popula- 
tion, leavmg 16 5 per cent to vary more than one standard deviation in 
either direction This will be true of any senes of biologic data which 
is large enough to give statistical constants 

For purposes of designating an aibitrarv line in classifying children, 
we have used the standaid deviation as a convenient unit of measure be- 
cause of the mathematical and statistical logic of this unit 

Hejiman and Hatt 2B stressed the importance of measuring the varia- 
tion within, as well as the central tendency of, the age group m interpret- 
ing body measurements in young children 
Having fulfilled the statistical requirements foi number of cases and 
homogeneity, we feel that comparing physical measurements of a given 
child of similar social status with this senes should indicate something of 
his consistency of development In other woids, it should show up his 
disharmonies if he fell witlun one zone foi chest development and an- 
other zone for lowei trunk development 

The child whose physical traits all fell within the same zone, who 
vaned from the average m the same direction and approximately the 
same amount for his different traits, would be classified as normal 
whether he were much smaller than average or much larger than average 
The importance of indices is seen when mtepretmg absolute measure- 
ments which vary markedly from the average m either direction. In- 
terpretation depends upon relative size and not upon absolute size 
Thus a child whose chest or pelvic measurements were very small may 
be found to be short m stature too, consequently making his body pro- 
portions normal Conversely, if the transverse diameters are very large 
and the child is found to be taller than average, his body proportions 
may be very similar to the short child with narrow diameters Indices 
compare the relative build of a child with others of his own age sex 
group or with those of diffeient ages equally well. 

Indices also show up the interrelationship of various body propor- 
tions to the others m the same child, l e , a child may have a relatively 
small chest and a relatively laigc head. 

Boas 20 found that 

A Variability of annual growth mci eased with age 
B Young children glow more uniformly than older ones 
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G Variability is greatest during adolescence 
D Growth of girls is more variable than that of boys. 

These four points are all confirmed and demonstrated m our tables 
Boas concluded that during the carlv years of childhood short chil 
dren grow more slowly than tall cluldrcn. During adolescence they con 
trnue to grow, whilo tall children have more nearly reached their full 
development Smallness may therefore be due to slowness of develop- 
ment. 

Differences in development betueen various social classes are, to a 
great extent, results of acceleration and retardation of growth which 
act m such a wav that the social groups which show higher values of 
measurement do so on account of accelerated growth, and they cease 
to grow earlier than those whose growth is in the beginning less rapid 
bo that there is a tendency to decreasing differences between these 
groups during the last years of growth 
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THE EFFECT OF PLACENTAL EXTRACT ON THE DICK TEST 

Alan Ross, M.D 
Montreal, Quebec 

I N 1933 McKhann and Clra 1 reported the successful separation from the 
human placenta of an extract composed largely of pseudoglobulms 
which they showed to have several important immunologic properties 
Among these was the ability to blanch scarlet fever rashes, m some in- 
stances more effectively than scarlet fever antitoxin. Despite the fact 
that there is considerable uncertainty about the immunologic aspects of 
scarlet fever and the i elation of the Dick toxin to it, it seems fairly 
definitely established as the result of the work of the Dicks and others 
that most individuals exhibiting a positive Dick test are susceptible to 
scarlet fever and that the test may be regarded as a quantitative as 
well as a qualitative measure of the degree of susceptibility to the dis- 
ease 

It was thought therefore that some light might be shed on the action 
of the placental extract if one were to administer it to a group of chil- 
dren who reacted positively to the Dick test and follow this administra- 
tion by repeated Dick tests at frequent intervals, considering any varia- 
tion m the size of the reaction as an indication of changed levels of im- 
munity to scarlet fever This would seem particularly interesting in the 
absence of any published work on the use of the extract in preventing 
scarlet fever in exposed susceptible subjects, similar to its use already 
reported in measles 

The study was undertaken on fifteen children being treated for ortho- 
pedic conditions m the Shrmers’ Hospital for Crippled Children, who 
were found to react positively to the Dick toxin as prepared by the 
Connaught Laboratories, Toronto None of these patients had had 
scarlet fever Their ages varied from fifteen months to fourteen and 
one-half years The placental extract was a dminis tered intramuscularly 
m single doses of 5 c c or 10 c c 

In most cases there were complaints of considerable discomfort at the 
site of injection for several hours In no instance was there fever or 
other evidence of systemic reaction 
The precautions suggested by the Dicks 2 to assure accurate readings 
were observed The tests were read m twenty -four hours and measured 
carefully by the author In the event of oval reactions the mean of the 
length and breadth was considered as the diameter 

From the Henry J ElUott ^Research Fund of the Shrlners Hospital for Crippled 
Children, Montreal Unit. 
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The controls consisted of five children with positive Dick tests, chosen 
nt random, to these no extract was given. 

Chart 1 shows graphically the effect of the extract on the Dick tests 
of theso children. Table I gives tho dosages, ages, etc. It will be seen 
that the controls remained relative]} unchanged by the repeated injec 
tions of toxin, at least over the period of observation. All the children 
who received extract showed a tendency to become almost or definitely 
Dick negative in a few days with a tendency to become Dick positive 
again m a varying period. Eight of the fifteen reached or fell below the 



Chart 1- — Showing variation* in the aim of Dick teat* made at intervale after ad 
mlnUtratlon of placental extract to fifteen Dick positive children. 


level (0 5 cm.) generally considered the borderline between positive and 
negative Dick teste. The amount of material administered and the age 
of the patient bore no relation to the rapidity of fall m the curves the 
level to whioh they returned, or the rate of return 

Interpreting these findings m terms of immunity to scarlet fever, one 
may say that the placental extract* used m this study m a small senes 
of children was nblo to produce, m the majonty of cases rapid reduction 

The placental extract used in thU atudy wai kindly fumUhed by E. TL Squibb 
<£ Son*. 
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in the susceptibility to scarlet fever as indicated by the changing of a 
positive Dick test into a negative one 


Table I 

The Age and Sex of Patient and Lot Number and Dosage of 
Extract Administered 



AGE IN 

YE. 

SEX 

EXTRACT 

LOT NO 

DOSE 

HOSP NO 

A S 



51944 

5 c c 

1691 

M C 

IEEI 

F 

51944 

5 c c 

1792 

A D 

%> 

M 

51944 

5 c c 

1782 

R B 

3%2 

M 

51944 

5 c.c 

1714 

N A. 


M 

51944 

5 c c 

1399 

F K 

11 

M 

51944 

5 t c 

791 

C M 

8 %> 

M 

51944 

5 c c 

1639 

M M 

UMa 

m 

51944 

10 c c 

1858 

V G 

9 

M 

51944 

10 c c 

1885 

C J 

2fjs 

M 

52404 

5 c c 

1885 

N S 

13 

F 

52404 

10 c c 

1816 

H K 

7Kn 

F 

52404 

10 c c 

1709 

M R 


F 

52404 

10 c c 

1722 

N L 

S%2 

F 

52404 

5 c c 

1841 

B B 


F 

52404 

10 c c 

937 
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Pediatric Climes 


THE CHILDREN’S DEPARTMENT OF THE LONDON HOSPITAL 
ENGLAND 

K H Taujjhma* SLA JLD SI R OH 

London England 

'T'HE London Hospital, which is the largest voluntary and teaching hospital in 
* England, is situated in Whitechapel, in tho eo*t end of London one of the 
poorest and most crowded sections of the city It hos a total of 850 beds, and the 
ont patient attendances number approximately 10 000 per week- As may be im 
ngined the wealth of clinical material is unrivalled, for apart from the mere qnes 
tion of number*, the Uospltal draw* not only from the east end of tho city but 
also from the whole of the Thome* dock areas, and from the districts running down 
to the Mutheait coast of England 

When one considers the tire of till* hospital, it may appear surprising that the 
formation of a special children’s department waa a comparatively recent develop- 
ment In this respect the London Hospital is not, however, backward among general 
hospitals in this country for the formation of children’s departments in the English 
teaching hospitals is really a postwar development- Prior to 1P18 such departments 
were moat exceptional, and their formation in some hospitals bos occurred only very 
recently There are still large teaching hospitals in London without special ehil 
Aren’s departments althoagli, of course children are treated in these hospital*. The 
reason for the comparatively recent inauguration of these special departments is to be 
found in the fact that the medical profession in England has viewed such specialiaa 
tion with some misgiving owing to its inherent disadvantages. So far as paedl 
a trie* Is concerned, it has been felt that the general physician la a proper and com 
petent person to deni with the sick child that were he to relinquish this work hi* 
medical knowledge and experience would suffer as a result of his being divorced 
from the opportunity of seeing disease in some of its curly phases peculiar to 
childhood that on tho other hand tho man who dealt purely with children would 
hare his outlook limited and hi* experience curtailed — at any rate in regard to 
prognosis — by losing sight of his patients after they had attained a certain ago 
That this attitude is an understandable one nobody can deny There are, however, 
manifest advantage* in having a parely paediatric department and the patient in 
particular would seem on the wbolo to reap the benefit of being under the enro of 
a physician specially trained and experienced in paediatric*. One may state that 
this principle is now os flrmlr established hero ns abroad- This is shown by tho fact 
that spocisl children’s departments have come into being in most of the largo gen 
eral teaching hospitals In these there is the special advantage that the ptedi 
otricinn owing to contact with his colleagues and to tho proximity of adult patients, 
Ls certainly less likely to lose touch with general medicine than might be the cose 
If he were working exclusively in a children t hospital. 

It was at tho commencement of 1021 that the first move was made toward the 
formation of a special children s department in the London Hospital TIH then, 
children had been treated aa out patients and inpatients br the general physicians 
to the hospital without special segregation although two children s medical wards, 

540 
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with a total of forty two beds had been set apart for patients up to the ago of 
seven year*. (This ago limit has recently been raised to twelve years.) At the date 
above mentioned, tho Medical Connell recommended that in the interests of all con 
earned a special treatment centre for the care of infants and children under five 
yean of ago should be instituted within the Hospital Tho Hospital Committee 
agreed with this recommendation, and consequently a special out patient session for 
young children was Inaugurated Dr Charles Miller a physician already on the 
hospital staff, was selected as being peculiarly suited for taking charge of the new 
venture. It was not, however until a few yean later that a true children's depart 
ment was instituted. In 3925 Dr A G Maitland Jones, who had previously as- 
sisted Dr Miller, was appointed to the honorary staff of the hospital as physician 
in charge of the children s department, and this department designed to deal with 
children from infancy to school leaving age, commenced its work in July 1920 
Like its fellows in other English hospitals, the department constituted a unit for 
dealing with the care management, nnd medical diseases of infants and children. 
Children suffering from surgical conditions, on the other hand were dealt with os 
previously along with the general surgical patients, although for inpatients there 
wore as heretofore two children 'i surgical wards. 

The children’s department commenced its work with out patients in oecorn 
modation which although possible, wns by no meins ideal. At first two morn ing 
sessions a week were devoted to tho work but very soon a third was added, in 
whieh only old patients were soen. Shortly after the opening of the out patient 
clinie, one of the children's words of twenty one bods was completely taken over by 
the department, and a little later five beds in adult wards, available for children up 
to sixteen years of ago, were allotted to it Tho importance of this latter arrange- 
ment lies in the necessity for being able to admit to hospital any children attending 
the crat patient clinic, without being confined to the ago limit required for admission 
to the children a ward. It may be asked why only one of the two children s medical 
wards was taken over In forming a special department The reason for this is that 
hitherto the beds in both words had been shared by the general physi cian s to the 
hospital, and in order to avoid severing their connection with children entirely, it 
was decided that only one ward should be allotted to the newly formed children s 
department and that tho beds in the other ward should be shared as before among 
the general physicians, who could thus, to tho advantage of themselves and of their 
house physicians (resident medical officers) keep in touch with medical conditions 
peculiar to childhood. The beds in this word are kept filled by cases demanding 
urgent admission to the hospital on certain days of the week, while the children's 
department word draws its patients from its own out patient department (to whieh 
all children requiring out patient treatment are refarred) and from emergency admia 
lions on the remaining days of the week. 

In addition to the phytielan in -charge, the staff of the department consisted at 
the outset of a first assistant, a resident house physician, and two clinical assist ant a 
The work grew with great rapidity and expansions in various directions were re- 
quired. Ih 1930 an entirely new set of rooms wns erected to our requirements and 
design, the whole layout of waiting rooms, dressing and weighing rooms and rooms 
for consultation and treatment being planned to meet the special needs of the de- 
partment In 1931 Dr K E Tallcrman, till then first assistant, was elected to the 
honorary staff of tho hospital ns assistant physician to the department Dr E 17 
B. Ellis was appointed to take his place as first assistant and regi str ar 

"With the expansion of staff the activities of tho department have been still 
further extended, and at the present time the work is carried on in tho following 


manner 
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An outpatient clime works on four mornings a week There is the care of 
twenty six inpatient he<ls for children up to fourteen years of age who are snf 
fering from medical diseases There is supervision and care of all infants in the 
obstetric nurseries A follow up clinic is conducted once weeklj for newborn in 
fonts delivered either in the obstetric wards or bi nurses or students of the Hospital 
attending the mothers in their own homes (a regular part of the English obstetric 
training) The infants attend at this clinic until the age of two months, when, 
if progressing normally, they are transferred with a brief written report to tho 
municipal clinics m their own district These municipal clinics are responsible to 
the Ministry of Health for operating the national maternity and child welfare 
scheme, and have an organisation including home visiting bv nurses, which is beyond 
the scope of hospital work in its ordinary sense Infants who at the age of two 
months are considered to be m anv way abnormal are not referred in this way to 
their local welfare clinics but are transferred to the ordinary sessions of the chil 
dren’s department, where they are treated until fit. for discharge from hospital care. 
The relations with the above mentioned municipal clinics are ver\ fnendlv, and our 
department acts as a consultation centre to these clinics, cases of difficulty being 
referred from them for consultatiie opinion and hospital treatment if necessary 
There is in addition in the department a special clinic held once weekly for the in 
vestigation of breast fed infants who fail to thrive At this breast feeding dime 
there are facilities for test weighing the infant at three successive feedings, while the 
mother mav spend the day at the clinic The average amount the infant is taking 
thus becomes known and is reported to the physician at the next ordinarv attendance 
of the mother and child, complementary feedings or adjustments of the feeding 
can thus be aceurateli estimated At this clinic the mother also receives mstrue 
tion in the technique of breast feeding, by the sister m charge Finally, there ib 
m operation a clinic for the treatment of speech defects, tuition being earned out 
hv two specially qualified workers in tins field The deportment also acts m a con 
sultatne capacity to the School Medical Service and treats if necessary any children 
referred by the school medical officers, through the agency of a special secretary, 
reports on such children arc sent back to them A social service worker is alio ted 
to the department, and great help is afforded m the out patient clime by three or 
four voluntarv workers 

A modified appointment sy stem operates m the out patient clinic, and although 
it is impossible, especially on account of student teaching, to see each patient at 
an individually arranged tune, patients are allotted times for the subsequent visit 
and are booked in advance to attend m batches at hourly mterv als Thus the amount 
of waiting to which they are subjected is cut down very considerably 

The laboratory facilities at the Hospital are extensive, and, although no laboratory 
is set aside solely for the use of the paediatric department, full investigation of anv 
case can always be obtained, and accommodation is allotted for anv member of the 
department wishing to carry ont anv particular research work The published work 
of an experimental character which has emanated from the department goes to 
show that such facilities have been appreciated and utilised In the same wav nil 
the other special departments of the Hospital — \ ray, electrical, massage, etc. — offer 
every means for full investigation and treatment of cases and for consultation 
with colleagues engaged m other branches of medical work 

The mass of clinical material makes great opportunity for clinical research, and 
the facilities of the Hospital and the cooperation of members of the staff in other 
departments make this very fruitful. In recent years studies on the prognosis of 
nephritis and of obeaitv in childhood, on recurrent vomiting attacks in children, and 
on atelectatic bronchiectasis may be cited as examples of work of this character 
earned out in the department bv members of its staff 
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Aj one of the principal function# of a general teaching hospital ii the training 
of medical undergraduates, it mar be of interest to set oat briefly the plan of 
paediatric teaching which ia adopted Instruction in regard to the infant and child 
Ij arranged to run concurrently with instruction in midwifery and obstetric*. Dor 
ing a two-month period in which the student is engaged in carrying out his prae 
tlcal midwifery he is given an elementary coarse in infant feeding receives in 
•traction npon the newborn by mcan« of ward rounds in the obstetric nursery con 
ducted by * paediatrician, and further attends the infant follow np clinic, where he 
ha« the opportunity of seeing ngnin the patient* he has delivered and of noting their 
progress and the methods adopted in handling *oeh feeding difficulties that may 
arise It seemi a logical and advantageous arrangement that he should receive 
taeh instruction while learning obstetrics. At this time also lie i« given a weeklv 
demonstration of patient# in the children s medleaJ ward a preparation for his 
work as a ward elerk. During tho throe-month period following this, and while ho 
is engaged also in gynaecology ha is appointed a clinlcnl clerk in the children's 
department as such he has allotted to him inpatient cases, of which he is expected 
to take n history make the necessary examinations, and keep subsequent progress 
notes. This is of course additional to the examination and notes of such cases made 
and recorded by the resident ln-ch*rge During this period of clerkship the student 
attends a weekly wnrd round or demonstration conducted by the physician in charge 
of the department *nd attends at a touching session in the out patient department 
conducted by the assistant physician to the department A feature of the out patient 
session Is the teaching on tui selected cases attending the department on that parti eu 
lar morning By this means students have the opportunity of seeing how ordinary 
cases coming to hospital for a first visit are handled, of observing the methods 
adopted for arriving at a diagnosis, of learning what investigations may be required 
in any particular typo of caee and. In fact of getting to realiso how any particular 
medical problem is handled in the wav they will have to handle it themselves later in 
practice In addition to such formal teaching students ore helped and supervised 
on their own esses in the ward by the first assistant to the department 

During their period of attendance in the department it is arranged that students 
also attend a few sessions at an Infant welfare centre conducted by a municipal 
authority in order to gain an appreciation of the type of work carried out in such 
clinics, and to learn the methods of approaching infant management and feeding 
from a prophylactic standpoint. 

Finally, a course of didactic lectures in paediatrics is held for tho students during 
alternate winter sessions and before qualifying in medicine each student is re- 
quired to hfiTO attended such a eouise 

Beall sing the impossibility of giving an adequate training In any special branch 
of medicine to men during their student period, the whole object of the paediatric 
teaching in tho department is to give at any rate a comprehensive survey of 
paediatric work from nil nngles, with insistence upon tho common problems in the 
subject which are bkely to crop up continually in a general practitioner s experience 
To those who wish for more complete training in paediatrics, clinical assistantshlps 
and later the resident poet of honxe physician arc available 

It is encouraging to find how large a number of students attend the teaching 
sessions in tho department after the days of their compulsory clerkship are over 
In this waj these men who pro alwnys free to come to these sessions if they wish 
to supplement the statutory coarse which In the very nature of things is bound 
to be somewhat brief 

The department also takes its share in the postgraduate medical teaching of the 
hospital, demonst ration* and lectures being given ns part of a regular course held 
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twice m each year, any postgraduate attending the practice of the hospital is al 
ways welcomed in the department, should he care to attend at the ward rounds or 
the out patient teaching sessions 

The case notes both for inpatients and for out patients are kept in a manner 
similar to that employed at all np to date hospitals, and call for no special mention, 
except that it may be noted that for ont patients a folder system is adopted, and 
the case notes are comparable m completeness with those of the inpatients They 
are never handled by the patients themselves, when an ont patient is admitted to the 
ward, the case folder goes to the ward too, subsequently a summary of the in 
patient notes is made upon it by the house physician when the patient is dis 
charged Continuity between ont patient and in patient notes is thus earned on m 
a useful and practical manner 

Cnticism is sometimes levelled against the rapiditv and the apparently casual 
methods of examination seen m English outpatient clinics When, for example, 
it is considered that a limited staff, in the department above desenbed, has to deal 
with approximately 15,000 attendances, including 2,000 new patients a year, it 
will ho realised that the full working up of a case becomes entirely a function of 
the inpatient department In the out patient clinic one is called upon to handle 
and to teach upon a mass of quite unselected material and to deal with it in the 
same way m which a practitioner most handle a buBy practice, seeding those cases 
which on clinical grounds require further or special investigation and dealing with 
them accordingly In our view such a method enhances enormously the clinical 
experience of both student and staff, and m actual practice it does not appear 
to he disadvantageous to the patients themselves 

An attempt has been made in the above brief article to give an insight into the 
work and teaching methods of a paediatric department of a large English general 
teaching hospital. It was felt that Buch an account would he more interesting and 
more profitable than would he the case if attention had been centred chiefly upon 
any particular subjects of investigation being earned ont in the department 
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in tlie sensitization experiments tlie skin gave a delayed response, and 
later it developed the immediate wheal and erythema as m the usual 
allergic (atopic) skin test The production varied definitely with the 
dosage of serom but was produced just as easily in allergic as in non 
allergic individuals Passive transfer of the akin test u as successful 
in proportion to the intensity of the direct skin test A second group 
of atopic individuals was sensitized by nasal administration These 
experiments would seem most vital to anyone interested in theoretical 
discussions of allergy "While it is granted that serum sensitivity has 
certain differences from other types of sensitivity tins study of its 
production in man suggests parallels with Rlius dermatitis and related 
* contact * dermatoses in which the skin test is usually considered of 
no importance and the patoli test specific. It further suggests the 
significance of ‘delayed skin responses, * which many workers are 
prone to discount It may signify that the patch test is sunply a de 
layed skin reaction associated with a less intense sensitivity The 
difficulty of studying direct skill tests for longer than a feu hours is 
obvious yet those of us treating allergic patients ha\e seen many 
instances where uith definitely positive scratch test reaction by patch 
test is also striking One might also conclude from tins work that the 
indiscriminate injection of nonessential antigens (shotgun therapy^ 
is not free from the dauger of inducing sensitivity 
Somewhat in contrast with the work of Rackemaun and Simon 41 
Brunner 4 * found atopic individuals difficult to sensitize by subcutane 
ous injection of accepted allergens lie did, however ancceed m in 
ducing a sensitivity to orris root, but it was of short duration Perhaps 
the subcutaneous injection is not so efficacious as the mtracutaneous 
route since the latter was used by Kackemann 

The peculiar r61e of the skin has been receiving considerable atten 
tion in immune as well as allergic phenomena The study of virus 
immunity by Donnelly and Nicholson** stressed the importance of 
proper skin inoculation While the difference between allergic and 
immune processes is granted it is apparent that inoculation effects 
will vary with the involvement of the skm per se wluch fact is being 
used in many studies of bacterial products 

The study of nickel dermatitis suggests a link between pharmaco- 
logic toxio responses and the response to Rhus extracts, btewart and 
Lormia 34 produced a dermatitis in guinea pigs by percutaneous appli 
cation of nickel salts The reaction varied with the concentration of 
the solution (nickel chloride), produced no eosinoplnlia and was not 
influenced, by preexisting protein sensitivity Previous intradermal 
or mtrapentoneal treatment made the skin more resistant They dis- 
cussed the various interpretations of tlieir experiments. 

An interestin 0 and new view of the problem of food allergy was that 
of Oelgoetz 31 and Ins coworkers They suggested that digestion started 
in the intestine and is completed in the blood stream An excess of 
food and a decrease in pancreatic function might cause a relative re 
duction of the blood enzyme content in the hypersensitive They pro 
po*ed a test based on the blood content of free amylase before and 
after a standard meal It is difficult to reconcile their hypotheses with 
earlier experiments in passive transfer 3 * in which the allergens, given 
orally induced a positive skm test. 
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CLINICAL STUDIES 

The inheritance of an allergic constitution was presented by Bucher 
and Keeler- 7 through five generations of one family, consisting of 236 
males and 218 females With the allergic constitution apparently 
transmitted as a simple dommant unit ehaiacter, male and female 
weie affected m equal numbers Asthma was manifested m 49 per 
cent, hives or eczema m 42 1 per cent, and there were multiple mani- 
festations in 17 6 per cent of the family 

A discussion by J F Smith 28 of clinical aspects of “supersensitive- 
ness” (note the term) convinced the reviewer that many of the British 
reports are inconsequential Wumieott’s 29 peculiar enthusiasm for a 
Freudian interpretation of urticaria was likewise not as impressive 
as some of our own ideas on the psychogenic factors m alleigy More 
enlightening was Rackemann ’s 30 leview of phases of allergy This 
aiticle will be well woith careful leading by those intei ested in theory 
based on experience 

The new Amencan Journal of Digestive Diseases and Nuti ition 31 will 
appaiently be another source of mfoimation on food allergy The 
fiist volume contamed the Oelgoetz 32 studies and in addition had a 
timely discussion of food allergy by Vaughan 33 He gave a general 
leview of the status of food allergy and added a short paragraph on 
his new leucopenie index test A preliminary repoit, 34 devoted ex- 
clusively to the leucopemc index, appeared later m the Journal of 
Allergy Vaughan’s first patient had abdominal pains, hives, and head- 
aches following the ingestion of certain foods In most instances there 
was an accompanying leucopema within ninety minutes He pi esumed 
that the ingestion of the offending food produced a mild protein shock 
which was accompanied by leucopema as m anaphylaxis He believed 
the leucopemc mdex is a valuable diagnostic adjunct 

Another report on rood allergy by Rowe 85 discussed the rationale 
of the elimination diet The reviewei has found some of Ins revised 
menus and new lecipes of gieat value There was a general symposium 
on food allergy by 0 H Brown 80 with his impiessions 

The brief for allergic migraine was discussed in the preceding criti- 
cal review 37 Opinions expressed by Andresen 38 in his aiticle, “Mi- 
graine, An Allergic Phenomenon” m the new Journal, are in direct 
contrast to those of the reviewer Andresen held for a definite organic 
cause of ceiebromemngeal edema on an allergic basis However, when 
he mentioned desensitization, removal of foci, and the restoration of 
a “normal endocrine balance,” his thesis lost weight An antidote for 
Andresen 's discussion will be found m an editorial 39 of the Journal 
of the Amencan Medical Association, “The Riddle of Migrame ” 
During the past year theie has been an increased interest and many 
excellent reports on allergic dermatitis Williams, 40 in a comprehen 
sive article on cutaneous manifestations of allergy, emphasized the 
distinction between the allergic and the immune response in the al- 
lergic phases of syphilis, tuberculosis, trychophytosis, and bacterial 
skin diseases He followed closely Coca’s terminology and pointed 
out the lack of inheritance factors and the necessity of previous con- 
tact in the dermatitis 

On the knotty subject of uitiearia, the reviewer found the article 
by Hopkins and Kesten 41 the most clarifying They divided the ex- 
ternal (contact) urticarias into toxic (pharmacologic) and allergic 
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The internal causes the} listed as serum sickness food, drugs, inhalants 
fungi, bactena, physical agents, insect bites, metabolic causes, and 
psychogenic factors They mentioned the peculiar paradox of nega 
tive skm tests in cases in which clinical involvement of the akin was 
the only allergy This has been observed hy many workers but few 
have felt it to be unusual Could this be related to a lessened state 
of sensitivity aa m Itackemann’s experiments in serum sensitivity t 
The peculiar fixed eruption sites of arsphenamine (drug) urticaria 
were also mentioned Hopkins and Kesten successfully treated men 
strual (metabolic-endocrine) urticaria by autoserum inooulation An 
other interesting citation from their own work was the recovery of 
a patient with keratoconjunctivitis and adjacent urticaria upon re 
moval of a rabbit hair from the eye They devoted considerable at 
tention to the rdle of bacteria in foci of infection, especially in the 
gallbladder In summarizing the entire subject of urticaria, they con 
eluded that skin tests were usually negative and elimination diets 
disappointing despite a fair proportion of food allergy in their group 
of patients 

Mendelsohn** likewise discussed tins question of sensitization teats 
and dermatitis and came to similar conclusions He felt that positive 
reactions were often misleading as applied to the skin condition and 
thut indiscriminate testing is not justified He found the patch test 
of great value when external irritants were involved, but he empha 
sized the necessity of a proper history and dermatologic survey 

AV alter and Grolmck 4 * Bhed some light on the occurrence of positive 
skin tests in papular urticaria They found in such instances that 
other forms of allergy (atopy) were usually present and that the posi 
tive skm teats were referable to the latter and not to the dermatologic 
condition They also demonstrated to their own satisfaction that skm 
tests were of little value in urticaria alone but did not comment on 
this paradox and dismissed it with the classification nonatopic.” 

Here again the orderly mind of Coca 44 has given us a classification, 
ne considered the various types of skm allergy to fall in three groups 

Technic of Test 

1 Atopic dermatoses Intracutaneous 

(familial occurrence) Scratch or indirect 

2 Contact dermatitis 

(nonfamilial) Surfaco contact or patch test 

3 Fungous dermatitis 

(eczematous dermatophytids) Intraoutaneous or patch 

The reviewer is glad Coca corned no new terms since much of the 
recent work has tended to discard some of his earlier classifications. 

It was only a year ago that Sulzberger and his associates, 48 who 
follow Coca s terminology rather closely, claimed that silk sensitn it} 
was often accompanied by a positive cutaneous test but its significance 
in dermatoses was open to question This jear he and Vaughan 4 * 
reported a stud} of positive skm tests to silk with negative patch tests 
and claimed that the dermatitis resulted from inhalation of silk. While 
obviously not a true ‘contact dermatitis ’* this finding showed the 
danger of too early a pronouncement regarding phenomena and their 
classification 
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Coca, 47 discussing allergic skm diseases, was encouraged by the re- 
poits of lmpiovement m atopic conditions following surgical eradica- 
tion of purulent infection The role of infection in precipitating or 
aggravating “atopic" lesponses, does not seem new, and the implies 
tions of Bulky's 48 work, pieviously cited, aie of definite importance 
The leviewer has witnessed the swmg fiom the radical piogram of 
surgical removal of tonsils and adenoids and antrum irrigations to 
the equally extieme lefusal to allow lemoval of obviously infected 
tonsils because the patient was alleigic Perhaps we are now ready 
foi the middle of the road In any event, the study of bacterial toxin 
influences may be as important as the lather vain search for criteria 
of the “allergic constitution ” 

Coca mentioned the newer work of Sulzberger on silk sensitivity, 
though the reviewei would point out that this was first desenbed by 
Figley and Parkhuist 48 and Taub and Zakon 00 at a time when Sulz- 
beigei 51 considered silk dermatitis as only a contact response 

More justifiable is Coca’s 82 enthusiasm regaiding Sulzbei ger ’s 03 work 
on the role of fungi in deimatitis The lattei showed skm test phe- 
nomena differentiating monilia and tiyehophyton infection and paved 
the way for therapeutic hyposensitization Templeton 04 and others 
have already \enfied its clinical application 

Hill ’s 00 work on infantile eczema, however, is inconclusive He found 
15 per cent positive reactions to Monilia albicans m a group of patients 
with eczema and 8 pei cent positive reactions m a control group When 
the difficulties m testing young infants are considered, his lesults are 
not surprising 

Stiaus 06 has continued his reseaiches on deimatitis venenata In 
his eailiei leports 07 there was the suggestion that sensitivity could be 
established by oial admmistiation of Rhus extract His 1934 reports 
showed that oral admmistiation is not sufficient and that the contact 
oi dermal route is essential Spam, Newell, and Meeker 08 have also 
studied susceptibility to alcoholic extracts of Rhus They found no 
apparent effect from fiist applications of the extiacts 

Wlnte 09 found the oidinary skm tests of little value on aeneform 
dermatitis , yet food allergens were definitely responsible Nonallergic 
trial diets were diagnostic and theiapeutic Ragweed dermatitis was 
studied by Brunstmg and Anderson, 00 who found that the irritant was 
not limited to the oil fraction of the pollen (Coca) and that the almond- 
oil extract treatment of Gowen 1 ’ 1 was difficult to evaluate The re- 
viewer feels, however, that m general this treatment of many of the 
s imil ar dermatoses is very helpful A case of cedar bark sensitivity 
was apparently benefited by the oil-cedar-extiact treatment Rowe 
reported the occurrence of camomile as a skm irritant resembling 
Rhus Pievious contact was apparently a factor, and its widespread 
occurrence added to its importance The dermatitis attiibuted to socks 
was found by Schwartz 63 to be the action of the dye or the “finish, 
and washing removed or altered the irritating fi actions 

Peculiai forms of light sensitivity weie presented by Anderson and 
Ayers 04 They discussed hydioa, vitiligo, and lupus erythematosus, 
the role of dyes, drugs, foods, and infections as sensitizing adjuncts 
and those little understood factors of sulpliui metabolism and the 
significance of prophyrm 
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"Another case" of urticaria by cold was reported by Dubbs M He 
was apparently able to control the symptoms by calcium administra 
tion but hoped to try hyposensitization by graded exposure or hista 
mine injection in order to obtain more permanent improvement The 
danger of allergic reactions following transfusion, was illustrated b> 
the response described by Tedstrom w Far too frequently transfusions 
are given regardless of the possible factors of allergy 
A discussion of insulin allergy by Davidson ,r showed that even the 
moat purified insulin is of an antigenic nature He found sensitization 
was rare and the relation of tins allergy to diabetes merely casual 
Spain and Newell® 8 were able to show the presence of reagins in 
blister fluid by producing blisters with canthandes A number of pas- 
sive transfers to a variety of inhalants were obtained 
Carey and Gay** reported on skm tests in infants They found a 
-variable reaction to histamine but no difficulty in obtaining passive 
transfer They referred to BellV 0 work but failed to mention the 
earlier work of Smyth and Bain n 
R A Cooke V* article on asthma m children is, as usual, well v. orth 
reading His paper covered causes, diagnosis, and treatment He also 
discussed immediate as opposed to delayed clinical symptoms, bat at 
the same time he felt that delayed skin tests were of no significance 
The rfile of familial incidence intrauterine contaot (placental trans 
mission of Ratner), specific and nonspeciflo excitants were also chs 
cussed. He considered the pulmonary response in asthma one of edema 
rather than bronohospasm and felt that infeotive agents may act as 
foci long after the acute stage The usual finding of food allergens 
in infants and inhalant allergens in older children was borne out in 
his experience The reviewer was surprised at his recommending mor 
phine for children during aoute asthmatic attacks and the injection 
of food antigens rather than their avoidance Likewise surprising was 
his endorsement of x ray treatment rather than tonsillectomy for ton 
gi l la r infective foci He streased general measures and the anticipation 
of allergy in the young of allergic families 
Duke” reported soy bean as an excitant of allergy and discussed its 
action either as an inhalant or food allergen, its distribution and uses. 
His report is of interest in cases in which Sobee is a substitute for 
milk for allergic infants. 

The standardization of pollen extracts has continued to be a much 
argued point Coca” suggested that the Noon pollen unit be revised 
as 0 00001 mg of total nitrogen Spain and Newell” studied the eflfect 
of ultrafUtration of ragweed pollen which separates protein nitrogen 
and nonprotem nitrogen fractions They concluded that the phospho- 
tungstic acid precipitable nitrogen (standardization method of Cooke 
and Stull) did not correspond exactly with the allergic activity but 
was still the most practical method On the other hand Bowman” 
found by biologic assay (skin test) that the standard of Cooke and 
Stull was fallacious The reviewer feels that too fine a standardixa 
tion may not be warranted at the present tune and either standard is 
practical 

Moore and Unger” concluded that tho pollen allergen must be of 
a protein nature because of its susceptibility to enzyme digestion. 
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Pollen surveys were made by Barrett, 78 working m the Utah region, 
by La Rush 78 in Toronto (1932), and by Lamson and Watry 80 in north- 
ern Arizona 

Dushan and Cohen 81 pioposed a puncture method for skm tests 
winch they found superior to the usual type of abrasion In studying 
pulmonary and dermal tests of sensitivity to inhalants, Stevens 82 found 
no greater reliability m the former than m the latter They were 
unable to confirm any local specificity of tests by the use of spray 
applications and concluded that the test-negative group remained 
about 50 per cent of the total Rudolph and Cohen, 83 however, m their 
report on vasomotor rhinitis with negative skin tests found a local 
nasal test helpful Their application was by pledget which suggests 
a mucous membrane test comparable with the local patch test for 
dermatosis They considered the condition a local allergy If their 
test is a delayed response, the reviewei wonders if patch test to the 
skm might be positive or if they would suggest an od-extract hypo- 
sensitization, such as has been advocated for “contact dermatitis ” 
It would also appear difficult to control nonspecific effects in their 
“pledget” tests, Somewhat parallel was the suggestion of Forman 81 
that whde vasomotor rhinitis is as a rule “atopic, ” there are a few 
instances where skm tests are negative and a contact “coryza” exists 
He had a diagram for aid m studymg these nonreactors The con- 
junctival test was found less sensitive than the skm test by Simon 85 
His case report seemed most unusual The patient had vasomotor 
symptoms and was sensitive not only to hoise serums but also to all mam- 
malian serums Passive transfer was obtained He thought his case 
illustrated a common denominator m the various serums If such 
conditions are more prevalent than is commonly supposed, reactions 
from the antitoxins from souices other than the horse can be explained 
In reference to horse dander and horse serum sensitivity, he considered 
the condition acquired He found certain horse-sensitive asthmatics 
might tolerate antitoxin He advised conjunctival as well as skin 
tests before administration of therapeutic serum 

In the field of treatment, Biown 86 continued his enthusiasm for mas 
sive pollen therapy He did not consider the method to be particularly 
dangerous although some of us dealing with children would hesitate 
to adopt such a program for general use In this respect the report 
of Lichtenstein 87 on the use of intravenous pollen therapy was startling 
to say the least He did not think the method dangeious and found 
a resultant definite depression of the skm test though the blood con- 
tamed ample circulating reagm Considering the usual caution which 
the reviewer has felt necessary for pollen injections and the occasional 
severe reaction m spite of piecautions, he wonders if Lichtenstein has 
yet to encounter episodes likely to modify his present opinion 

Waldbott and Ascher 88 have also studied rapid hyposensitization with 
the conclusion that the method is not without danger but can be used 
m certam urgent conditions Moore and Unger 88 compared dextrose 
pollen extracts with those m a glycerin vehicle Results in treatment 
were sumlar, but dextrose solutions were less painful and easier to 
handle The reviewer wished for more comment on the relative steril- 
ity of the two solutions Unger and Moore 80 believed that perennial 
was better than preseasonal treatment Walker, 01 on the contrary, 
felt that preseasonal treatment of hay fever with proper pollen ex- 
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tracts, offered permanent relief As a rule however tliree to six 
courses of such treatments were necessary, and in such instances an 
average of 75 per cant of those treated were relieved 

Rappaport and his coworkers** considered viosterol of definite value 
when used with the specific treatment of hay fever and that the latter 
alone was not so efficacious They" suggested not a calcium effect per 
se but a potassium calcium ratio control Rappaport has been per 
s latent in his advocacy of viosterol It is a matter of conjecture what 
undesirable effects might be obtained by continuous use of verj con 
eentrated vitamin D 

Some peculiar phenomena of aUergio nature have beeu reported 
during the past year Glassy and Gilmore 0 * described a violent reac 
tion to the Schick test given for the third time Toxoid had been used 
previously, and the serum titer showed immunity to diphtheria The 
instance was obviously one of sensitisation Cole and Korns 04 de- 
scribed visceral manifestations of angioneurotic edema and considered 
tbe pulmonary symptoms Quincke's edema of the lungs Waldbott 04 
discussed shook reactions from substances other than pollens and 
serums He likewise attibnted the reactions to a sudden edema in 
various parts of tbe body These reports of Walbott on allergic death 
should check any enthusiasm for procedures such as have been already 
discussed with reference to Lichtenstein 8 intravenous pollen therapy 
'With Ascher, Waldbott®* reported a neuropsychiatno reaction which 
simulated these allergic shock conditions and pointed out the difficulty 
in differentiating “asthma nervosa ” 

Harkavy*' has continued Ins observations on tobacco sensitivity m 
relation to thromboangiitis obliterans In normal smokers he found 
parallel reactions between tobacco leaf and pollen i e allergy with 
multiple sensitivity In patients with thromboangntis obliterans re 
actions to leaf alone were characteristic. With Romanoff 0 * he sub 
stantiated his earlier claims 90 by reporting 69 per cent positive reac- 
tions to tobacco in patients with thromboangiitis obliterans, while only 
11 per cent were positive in the control group Suggestive of Vough 
an's leucopemc index in food allergy is the report of Sgrner and 
Aladison 100 of primary granulocytopenia due to hypersensitivity to 
amidopyrine It will be interesting if tins cytologic finding proves 
characteristic of many ingestant allergies Frameas* 181 report on al 
lergic reactions to dimtrophenol added a new drug to the list of 
potential allergies and suggested the need for caution with regard to 
its use 

A further study of Caddis fly allergens by Osgood’® 1 pomted to tbe 
existence of one factor common to both species of the fly while an 
additional allergen was confined to one of the species Fisher and 
Center 1 ** reported successful treatment of ‘ bee' sensitivity with 
whole bee extract. This of course, is a further verification of Ben 
son's 1 ® 4 work previously discussed Considering the occasional in 
stances of sensitivity to that well known insect of San Francisco the 
reviewer takes courage to apply this treatment for flea aensitivitj 
Those who rely on the use of pyrethrum insecticides for such condi 
tions will find the comprehensive discussion on pj rethrum sensitization 
by Fineberg 1 * 5 most helpful From his own observations the reviewer 
can speak with feelmg on Eastern visitors who, sensitive to ragweed 
attempt to use substances containing pyrethrum to combat the San 
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Francisco flea The result is not unlike the proverbial jump from the 
frying pan into the file Taub 100 has likewise given a lather full report 
of the widespread uses of cottonseed Found as an mgestant, contac 
tant, and inhalant, cottonseed assumes a iole of majoi importance in 
those sensitive to the substance 
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JOHN RUHRAH 
1872-1935 

J OHN RUHRAH, of Baltimore, lid , a widely known and much, beloved pediatrician, 
died at Mercy Hospital, Baltimore, March 10, 1935 He was born September 26, 
1872, in. Chillicothe, Ohio 

In October, 1930, after attending the International Pediatric Congress at Stock 
holm, he suffered an attack of poliomyelitis from which, after a long siege of illness, 
he recovered sufficiently to enable him to resume lus practice, also to travel, and to 
engage in many of lus lifelong activities, though a residual paralysis of his lower 
extremities persisted About two months ago, while examining a patient in his office, 
he was suddenly attacked with what appeared to be an apoplectic seizure He was 
removed to Mercy Hospital on January 17, 1935 His mmd was clear almost to the 
last, and during his final illness he retained that fine humor and stoicism which 
had characterized his whole life 

Rulirali was graduated from the Chillicothe High School in 1891 and received 
his medical degree from the College of Physicians and Surgeons, Baltimore, 1894 
He took postgraduate courses at Johns Hopkins Hospital Medical School, at l’Institut 
Pasteur in Pans, 1897, and at the universities and hospitals of Vienna, Berlin, and 
Paris, 1900, 1901 He was assistant resident physician at Mercy Hospital, 1894, 
1895, and resident physician, 1895 1897 He was physician in charge of the Pasteur 
Department of the College of Physicians and Surgeons, 1897 Prom 1898 to 1900 
he was quarantine physician at the port of Baltimore At about this tune he was 
appomted to the chair of diseases of children at the University of Maryland Medical 
School, a position which he held for many years He was also visiting physician to 
the Mercy Hospital, consulting physician to the Church Home and Infirmary, and 
i lsiting physician to the Hospital for Women of Maryland 

He was elected president of the Medical and Chimrgical Faculty of Maryland in 
1919, President of the American Pediatne Society in 1912, president of the Medical 
Library Association m 1927, president of the Research Society in 1932, president of 
the Osier Historical Society in 1933, and president of the American Academy of 
Pediatrics in 1934 He was a member of the Board of Education of Baltimore In 
1932 he was selected by the Baltimore City Medical Society to prepare a history of 
the medical profession in Marjland for the last quarter of a century, a task which 
he was well qualified to perform He entered private practice in Baltimore in 1901 
though he continued his academic connections, teaching bacteriology, pathology, and 
clinical medicine in the College of Physicians and Surgeons. He never married 
He was a facile writer His style was terse, with occasional shafts of fine humor, 
and his wide reading m many languages manifested itself in his numerous pertinent 
references from many fields of literature Among his books may be mentioned 
Diet in Health and Disease (with Julius Fnedenwald), sixth edition, 1925, 
Dietetics for Nurse3 (also with Fnedenwald), fifth edition, 1924, Manual of 
Pediatrics of the Past, 1925, Pediatric Biographies, 1932, William Cadogan, 
His Essay on Gout, 1925, Poliomyelitis tn All Its Aspects (with E E Meyer), 
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1917 Ho contributed article* on pediatric subjects to most of the modern American 
encylopedias and systems of medicine among which may be mentioned Osier'* 
Modem Medicine Nelson s Living Medicine Tice 0 Practice of Medicine n ud Abt 1 
Pediatrics. Buhrfik made the first collective Investigation of actinomycosis in the 
United States, 1890 1900, and he introduced the »ov bean in infant dietetics, 1909 
One of his impelling interests was Ills love of books, which showed itself in hi* 
passion for the study of "tbo old worthies ’ in the pedintne literature, Dunng 
the past several years he has been a regular contributor to the American Journal of 
Diseases of Children on the subjects of pediatric biographies and pediatrics In art 
His biographic sketches refer to Interesting pediatric writers of the past und hn art 



•ketches, to reproductions of Intel esting Illustrations of various phases of child 
health and hygiene He sometimes was given to writing verso, and at medical meet 
ings ho would become inspired to write a few stanxns suggested by the theme* under 
discussion, in which ho would humorously reduce the lughlv Involved scientific 
presentations to comm an -sense interpretations- His poem on infant feeding became 
famous. 

RuhrEh had a matchless personality and a great fncilitv for establishing tn 
during friendships. He had a charm and graciousneOT of manner which led one to 
feel at home in his presence. He was extremely tolerant- He forgave shortcomings 
■nd spprociaied even tho minor virtues of his fellow men. Ho mingled well with 
nil classes of people The lowlr and untutored did not repel him, and he met the 
Intelligentsia gracefully and with exceptional poise. Ho was a brilliant convorsa 
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tionalist, scmtiUatmg and entertaining He was always reminded of a choice talo 
from a rare book or a forgotten author It was a treat to enjoy his companionship 
during a leisure hour 

His artistic tastes were not confined only to art and literature He was also a 
devotee of fine music It was said of him in Baltimore that he scarcely ever missed 
a worth while musical event at the Lync Theater He made the annual pilgrimage 
to Bethlehem, Pennsylvania, for the Bacli music festival, which he spoke of to his 
friends as one of the most important events of his jenr On his numerous trips to 
Europe he made it a point to visit one or more of the summer music festivals. 

Bulirnh lived a full life He combined the activities of the practitioner of 
medicine with a largo degree of human understanding and common sense He had 
an artistic nature wluch craved the cultural things in life These he found it possible 
to provide for himself After his severe affliction, by undaunted courage and m 
donutable will, he was happily able to resume ms work and his recreations He 
gradually took on new tasks and earned on with joj and zest until the final illness 
John Bulirah leaves a nch hentage of devoted service dedicated to medicine and 
humanity 

“A man bcloied, a man elect of men ” 

— Swinburne 


I A. A 
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FOURTH ANNUAL MEETING OF THE AMERICAN ACADEMY 
OF PEDIATRICS 
.June 11, 12, 1934 

Round Table Discuisiion on Disorders of the Blood 
Leader Dr Tbomaa B Cooley, Detroit, Mich 

CHAIRMAN COOLEY — It 1 b div purpose to bring up /or discussion today some 
point* regarding the genesis and thompent! ,* of anemia prefacing thia with a few 
remarks on the structure of the rod eelL 

We know leully surprisingly little about the make-op of thia highly important 
cell. Bren the traditional beginning of all descriptions of it that it is a hicori 
cave disk, has been questioned nnd it has been likened rather to a saucer or a 
rubber ball with tho air aqueesod out The familiar conception id of a limiting 
membrane of some sort enclosing a stroma, in which the hemoglobin is deposited 
This stroma has been thought of as a spongy maa*, or as a sol or gel, which might 
oaz o out if the cell wero damflgod, while it haa been assumed that tho limiting 
membrane is chiefly piotein Though analyses aro somewhat uncertain beeauao 
of difficulties In removing all tho hemoglobin such analyses a a we have indicate 
that there is not enough protein in the cell structuie to form a membrane more 
than two molecules m thiekneas. It is known that a considerable part of tho coll 
is composed of lipids formerly supposed to be ckiafly cholesteric and lecithin, 
though now ecphnlln. U believed to 1 w present in important amounts. It is prob- 
able that these lipids form a part of the membrane. Thoy may bo deposited in 
the interstices of a loose protein network or may form a layer either on the out 
side or the insido of the protein framework. The Upid mixture seems to hare 
colloid properties which would vary if the relative proportions of the lipids were 
altered, and it haa been suggested that something of this kind might account for 
changes in the permeability of the membrane. Certainly the coll a lipid content 
may be supposed to have a good deal to do with the types of hemolysis due to fat 
solvents. It is by no means certain that the hemoglobin is contained In the inte- 
rior of the cell, and there aro some good reasons for thinking that it may bo de- 
posited in the membrane, perhaps in the lipid layer in which case the interior of 
the adult cell, after the loss of the nucleus, would contain only fluid derived by 
osmosis from the plasma. 

Whatever one's conception of tho physicochemical structure of the cell may be, it 
seems evident that the ceil structuie must vary considerably under certain disease 
conditions. The romnrkuble changes In shape which tho cells undergo in sickle-cell 
anemia, for instance, must depend on abnornmlities of structure and It is easy to 
believe that the excessivo destruction of the colls In some other anemic states is m 
result of structural defects or peculiarities. 

THE GENESIS OF ANEMIA 

Anemia is a condition in which tho proportion of hemoglobin in a given volume 
of blood is less than normal. This hemoglobin deficit may or may not bo neeom 
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pained by a lowering of the led cell count, on the other hand, if the cell count is 
markedly lowered, there will of necessity be a hemoglobin lack also 

■Whatever the fundamental cause of the state may be, the actual production of 
anemia can be only by some one of the following 

1 Direct blood loss 

2 Failure of red cell production or maturation 

3 Excessive cell destruction 

4 Failure of hemoglobin formation 

5 Combination of two or more of the above factors 

Direct Blood Loss — The mechanism of anemia production from this cause needs 
no special comment 

Failure of Cell Production — A. Marrow Hypoplasia By this we mean a condi 
tion in which the erythropoietic activity of the marrow is for the time being parti} 
or wholly suspended Capacity for function remains, however, and when the cause 
of the hypoplasia is removed, normal function returns. 

Such a state seems to be an important factor in many of the secondary anemias, 
especially those arising m the course of infections, m which it may be supposed that 
the toxins of the infections have a depressant effect on the marrow It may be 
assumed to occur in conditions of under or malnutrition, in which the general 
metabolism is below par, or in which special metabolites which stimulate henio 
poiesis are lacking It is apparently a factor m some of the anemias, precise 
etiology and pathogenesis of which are httle understood 

B Aplastic States Marrow aplasia may be said to be a condition m which so 
much of the active marrow is atrophied or destroyed that cells sufficient for the 
body’s needs can no longer be produced. Poisoning by arsphenanune, b enrol, etc., 
may have sm.li an effect, as may physical agents, such as x ray and radium- Cer 
tain infectious may have it as a sequel Prolonged hypoplasia may finally result 
m marrow atrophy In certain, probably constitutionally susceptible, individuals 
the anemia of hemorrhage may be followed bv aplasia Prolonged sepsis is one 
of its rather common causes The type of aplasia which results from infiltration 
of the marrow by pathologic tissue, as m leucenna and mnkgnant disease, is often 
spoken of as “myelophtlnsis.” 

Aplasia affects both erythropoietic and leucopoietic tissue and is characterized 
by progressive disappearance of all types of marrow cells from the circulation, 
without signs of regeneration. 

C Lack of Structural Material The idea that m certain conditions red cell 
production is interfered with because the marrow is not bemg furnished with mate- 
rial necessary for the construction and normal development of the cell body is, in 
the present state of knowledge, largely a matter of inference from the effect of 
certain therapeutic procedures From what has been said of our meager knowl 
edge of the cell structure, it is evident that this must be a difficult thing to prove, 
but the fact that the erythrocytes m some diseases have an obviously abnormal 
structure argues for the probability 

Abnormal Destruction — Excessive erythrocyte destruction is an important fea 
ture of many of the anemic states In the ‘ ‘primary” constitutional hemolytic 
disorders the marrow apparently produces cells of defective structure, which are 
more readily affected bv the destructive processes than is the normal cell. 

Infectious states often produce a picture of increased destruction, usually by an 
exaggeration of the normal process of fragmentation As hypoplasia is also common 
with infection, these two processes may be found combined In such case the de 
struction usually ceases with the infection, while the hypoplasia mav persist for 
some tune after The reason for the increased fragmentation is not dear The 
toxins of infection might be supposed to act upon the marrow to cause it to pro 
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doc o d alee tiro ceils which break down easily, or they might act upon the formed 
cells to tonka them more fragile. Am compared with this process of fragments 
tion, such hemolysis as goes on in hemolytic icterus under the influence of the 
■plcen probably has little Importance in the ordinary secondary nor ie 

extensive phagocytosis of whole red cells a common phenomenon, though it is 
possibly of importance in some of tbo constitutional nmrndaa- 

Faiiwe of Hemoglobin, Formation — Iron is not the only important constituent 
of the hemoglobin molecule- The pigment radicle, with its pyrrhol TniQlwn", and 
the amino acids which go to make up the globin fraction must be taken Into con 
«i deration also It is only recently that it seems to have been shown that the 
body is capable of synthesising the pyrrhol nucleus, which It had previously been 
supposed wo must get from outside These constituents other than iron have re 
calved a good deal of attention in recent years, and, while we must still believe 
that iron is the chief factor to be considered in defective hemoglobin synthesis, 
the success of therapeutic methods aimed at supplying other “building it anna ’ 
indicates dearly that in many eases it is not the sole or indeed the chief lacking 
ingredient. Some of the substances, such as copper nnd the vitamins 0 and Q, 
which are believed to be important to hemoglobin synthesis, do not actually enter 
into the hemoglobin molecule but must act in some way not perfectly obvious to 
determine the reaction. 

Combination* of Two or More Factor* —These are common in fact, there aro 
probably few anemic states in which any one of the factors mentioned is solely 
responsible. 

Hypoplasia and increased destruction are often associated in the anemias due 
to infection. 

Becurrent blooding may result in aplasia, while the aplastic state commonly 
cause* hemorrhage. 

Long-continued bleeding may so deplete the body 's store of blood building ma 
terials as to cause a 1 deficiency an em ia, in which moie than one of the essential 
building stones may be lacking 

The purest type of anemia should be the form of * nutritional anemia 1 dim to 
depleted iron reserve, but, even hero infection sooner or later is likely to complicate 
the picture by introducing a hypoplastic or a hemolytic element 

THERAPEUTICS 

Our therapeutic efforts must of course be based, in the given case on our con 
ception of the pathogen cats and on the ability of the various items in our arms 
mentnrinm to meet the apparent indications. For our present purpose the beat 
method of approach to this question Is probably to consider individually the various 
procedures in vogue end what we know of their applicability in the different anemic 
states. 

The V*«* of Iron. — There is no question that iron still holds first place among 
the antianemic medicaments, and for more than one good reason In many anemias, 
particularly those of premature infants and twins, there is good reason to think of 
a probable exhaustion of the stored iron which by all evidence can be more rapidly 
replaced by oral administration of suitable iron salts than by feeding of iron 
containing foods. In all of the hemolytic anemias there is more than the normal loss 
of Iron from the body, and there i* also n need for a reayn thesis of hemoglobin to 
replace that destroyed, "While the iron of the destroyed cells is probably largely used 
over again, we have no definite evidence as to the rapidity with which this process 
of reutilization goes on, and it seems only common sense to be sure that the hemo- 
poietic tissues are assured of a proper supply of this Important part of the beroo- 
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globm molecule Theoretically, the only anemic processes in which iron could be 
said not to be indicated would be those (hypoplasia and aplasia) m which the 
marrow is unable to utilize it There was a very general loss of faith m the 
efficacy of iron until the present tendency to give very large doses, since when it 
seems to have come into its own again. More than one reason is suggested for the 
efficiency of these largo doses, many times greater than any possible need for 
hemoglobin synthesis A tune honored one is failure of absorption, a reason which 
certainly has some force Whipple believes m a possible “salt action,” as to the 
nature of which he is not very clear A recent idea is founded on the experiments 
with copper Practically all of the iron used contains minute amounts of this 
metal, and it is not impossible that the very large doses of iron are effective be- 
cause they are the means of administering copper m sufficient amounts. 

Some recent work has been done on the availability of different iron compounds 
It seems to be quito generally agreed that the organic preparations are the least 
useful and that the best are the inorganic salts already in solution, or readily dis 
solved by the HC1 of the stomach The Wisconsin workers found the pyrophosphnte 
especially good Parsons cites some trials supporting Heubner’s contention that 
the ferrous salts are better than the ferric compounds. In this country iron and 
ammonium citrate and, for children, the saccharated carbonate are favorites. 

Parenteral injection of iron, by one route or another, has had considerable vogue 
It has the apparent advantage that ono need not reckon with uncertainty of absorp 
tion, but we have been unable to see that it has anything else to recommend it, as 
it is neither more rebablo nor more rapid in its effect 

Copper — The demonstration by the Wisconsin group that the addition of small 
amounts of copper to iron preparations is of great value in treating anemias of 
experimental animals has aroused much comment Some competent hematologists are 
not convinced that these findings are applicable to humans, but the tendency to cdd 
copper seems to be spreading In our own experience we have thought that the 
addition of copper enabled us to get results with smallor doses of iron, though this 
is not always true, and we not uncommonly find that we achieve this same effect 
more readily with liver, even m what seem to be Bimple iron deficiency anemias. 

Inasmuch as copper is not a component of the hemoglobin molecule, it is assumed 
that its r61e is that of a catalyst 

Lxver — The use of liver, in the form either of the cooked meat, or of extract of 
whole liver, has grown greatly m the last few years, thanks largely to the work of 
Whipple, there can be no doubt now of its value The special extract used in the 
treatment of pernicious anemia is of little service m the ordinary anemias, and, 
according to some investigators, there are conditions in which the cooked flesh is 
more effective than any extract 

Liver seems to have its chief value m those types of anemia in which thero is 
need for new cell building, rather than m those m which there is simply a hemo 
globm deficit, though there are indications that at tunes it furnishes something 
needed for hemoglobin synthesis There are many evidences that the liver is both 
factory and storehouse for materials of blood building It is the source of several 
of the factors m the clottmg mechanism, it is the infant’s storehouse for iron and 
copper and the principal place of deposit also for the pigments resulting from blood 
destruction, it is a fair deduction from its observed therapeutic effects that tho 
liver furnishes other still unidentified substances that go to red cell building and 
development One of Whipple’s experiments, m which he fed to his dogs the livers 
of patients who had died in various anemic states, showed that m some of them there 
had been a tremendous storage of blood “building stones,” presumably because the 
marrow in these diseases had been unable to use them. Whipple has been able to 
show that iron and liver often have a remarkable complementary action, such that 
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the effect of the two given, together may be more then the turn of their individual 
offocts. It ia rather a common observation, when both coll count and hemoglobin 
are low, that the giving of liver alone cause* an increase in the cells while the 
hemoglobin logs until iron is added. Sorootinies if Iron alone la given first, pre- 
cisely the same sequence is observed, with tho liver giving the final stimulus to 
hemoglobin deposition. This is not so easy to explain. The idea, quite generally 
accepted for the effect of liver in pernicious anemia, that it furnishes a "matura 
tion factor, * can hardly be applicable in all of the types of secondary anemia in 
which it is found effective. 

Ifarrov Extract — Theoretically the red marrow should contain practically every 
thing that goes to the building of the ceils, and an active extract should be a useful 
addition to anti anemic preparations. Wo have made considerable trial of one 
extract, and, while wo have at times thought that wo were getting some benefit from 
it, our results were not wholly convincing Whether a different preparation or 
larger doses might work better, we cannot say We have also tried the extract of 
yellow marrow used in »omo clinics for a supposed stimulus to white cell forma 
tion, with no perceptible effect. 

Splenta Extract — This has the weight of Krumbhanr a recommendation, its use 
being based on a supposed regulatory of splenic products on the marrow We have 
had littla experience with it It ia a constituent of some proprietary preparation*. 

Ammo Acids — SInco the globln poitlon of the hemoglobin molecule and the pro- 
to! n framework of the ceil must depend on essential amino acids for their synthesis, 
it ia natural that trial should have been made of some of these substance* in them 
pouties. Injections of histidine arginine glutamic add, and tryptophane hero been 
used, and some good results have been reported. These report* are not wholly con 
vinoing But since the work is still in tho experimental stage, it is not at all 
improbable that something definito may come of it. 

Vitamins — There are no characteristic anemias recagnixed a* duo to vitamin lack. 
There is evidence that vitamins 0 and G are essential to normal blood building, but 
even scurvy does not always cause definito anemia. It would seem probable, hoW 
ever that the disturbed metabolism accompanying any vitamin lack might well re- 
sult in a secondary hypoplastic anemia, and it would be only common sense to 
correct any such defldenev Occasional anemias are cored with no farther treat 
meat than this. 

Diet and Hygiene — It is generally recognised that the "iron deficiency" anemia 
due to exhaustion of the iron reservo can usually be prevented, and sometimes cared, 
by timely introduction of iron-containing food in the diet. This is a precaution to 
be taken particularly with premature infants and twins when such on anemia has 
developed it is, of course, important. Information os to other specific dietary needs 
is not so clear Liver is commonly included in ant 3 anemic diets and sometime* 
soems more effect! vo given in this way than as an extract. Kidney according to 
Whipple is nearly as good. Bed meat ranks high in tho list of blood building foods. 
Egg# have always boon rated high. Some of tho vegetables long touted for their 
iron content, such as spinach have not been proved to have special value, while 
peaches and apricots are given high rank. On tha whole, tho requirements of an 
nutiauemic dlot, kj far as we know them now are that it should be u* liberal and 
varied as the patient s age permits and should contain a generous proportion of 
tho things known to favor blood building Tho idea once prevalent that milk tends 
to produce anemia and should bo excluded ha# disappeared. Its effect is bad only 
when it is used too long to the exclusion of other foods. 

Tho need of s unshin e and fresh air is not to be forgotten. Ono meets occasionally 
with mild hypochromic anemias which in our northern winter climate ore refractory 
to all medicinal treatment, but which are cured promptly by transfer to the South. 
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Iransfuswn — A long list might be compiled of the conditions in which trans 
fusion is supposed to be helpful So far as the anemic states are concerned its most 
definite effect is the rapid replacement of cells, and, in the anemia of hemorrhage, 
of plasma constituents as welL It seems probable that besides furnishing cells to 
carry on normal oxygen metabohsm, it also, by raising the general metabolism level, 
helps the marrow to function better, and thus may be looked upon as a stimulus to 
hemopoiesis It must furnish some blood building material which may be needed 
An the most reliable method for cheeking bleeding when the clotting mechanism is 
at fault, it is a preventive of increasing anemia m these conditions 

It is often a question when a given patient is m need of transfusion. It is true, 
in general, that the patient whose hemoglobin has fallen rapidly does less well at 
the same hemoglobin level than one with a more chronic type of anemia, who has 
gradually become accustomed to it Thus one whose hemoglobin has fallen rapidly 
to 0 or 7 gm may be in more urgent need of transfusion than one m whom it has 
declined gradually to 4 gm 'While it is difficult to say, except in case of severe 
hemorrhage, just when a transfusion is necessary to recovery, it is often obvious 
that timely transfusion will greatly hasten the process, and it is usually wise, in 
grave anemias, to inaugurate treatment m this way rather than to wait for the 
effects of medicinal measures, which will be useful when transfusion lias put the 
patient in better position to take advantage of them. 

There has been some difference of opinion as to the duration of life of the 
transfused cells We were able to study this over a long period in one case and to 
satisfy ourselves that the average life of the cell after transfusion was from 
two to three weeks This does not, of course, moan that the total life of the cell 
is not considerably more than this 

There is no question that the intravenous method of transfusion is the most satis- 
factory Intrapentoneal injection has a slower, less sure effect but is useful for 
repeated doses when there are obstacles to the intravenous technic The discussion 
over relative merits of citrated and noncitrated blood is of little importance Theo 
retically the noncitrated blood is better when the platelets are needed 

Intramuscular injection of blood does not furnish red cells to the circulation 
Blood given this way does furnish plasma constituents, which may be utilized by the 
marrow, and products of cell disintegration, which by a chemotactic effect may be 
stimulant to hemopoiesis 

Josephs has recently shown that in certain of the hemolytic anemias the injection 
of concentrated plasma has an effect closely paralleling that of transfusion in the 
same disorders This must be due to its furnishing some essential building stones 
for which it is the normal earner 

Splenectomy — The vogue of splenectomy is growing steadily It is being tried 
now m a wide vanety of conditions, m some of which the indications are rather 
vague, and the results are not yet convincing We are concerned here only with what 
may be expected of it m anemic states Its chief indication seems to be to put a 
stop to a pernicious activity of the spleen, which is most readily denominated, in 
the lack of a complete understanding of its nature, as “Hypersplenism ” Since 
this condition lie3 at the bottom of the type of hemolysis met with in hemolytic 
icterus and apparently m erythroblastosis of the newborn, removal of the spleen 
almost invariably puts an end to it, as thi3 particular splenic activity seems not to 
be readily taken over by other depots of reticuloendothelmm. 

The two conditions m which it has scored its most marked successes are hemo 
lytic icterus and hemorrhagic purpura, m both of which it may be said to be almost 
a certain cure, its success in these diseases is an important point in the reasoning 
as to their pathogenesis 

There are no other anemic states in which its results are so striking It has 
been practiced m many, perhaps most, of the recognized cases of erythroblastic 
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anemia, merely to rid the patient of the burden of the greatly enlarged ipleen. It 
doe* not appreciably affect tie diseaso process, though possibly the patient* lire 
somewhat longer than they would otherwise In sickle-coil anemia we have found 
that wo can. mitigate the abdominal crises and perhaps the joint symptoms, by the 
operation, but the anemia i* little changed It is generally believed that in 
‘ splenic anemia’ early splenectomy lessens the probability of development of hem or 
rhage and cirrhow, which are tho later stage* of tho Banti syndrome. Unforto 
nttely, thi* effect cannot be definitely depended upon. If one accepts the idea that 
the spleen normally exerts a control over marrow activity which may be perverted 
in some states, there might be on argument for splenectomy in obstinate hypoplasia 
which threatens to go on to aplasia. 

One is often questioned ns to possible deleterious effects of the operation. It is 
really remarkable that so important an organ can be removed with so little apparent 
effect upon the general body economy The explanation most lie in tho readiness 
with which the rest of the reticuloendothelram takes over the splenic functiona Just 
how serious the loss of the splenic reservoir might be in time of stress can hardly 
bo estimated. 

It hss been generally accepted that it is dangerous to remove the spleen during 
a hemoeiastic crisis, and in most clinics, certainly it is the custom to endeavor to 
carry the patient over the crisis and operate at a more favorable time. Since 
emergencies will arise, however in which operation seems imperative with the im 
provemonts which have come in technic, the results of these emergency operations 
may prove lew discouraging 

Some Practical PoxnU — The management of the ordinary case of secondary 
anemia is a matter of good hygiene proper diet, and a selection of pharmaceutical* 
to meet tho indications. One must always remember however that in the commonest 
form of anemia, that due to infection medicinal treatment is notoriously uieffee 
live as long aa the infection pemats. If the condition is serious frequent small 
transfusions may be needed both to counteract the anemia and to help the patient 
to throw off the infoetion and break the vicious circle. 

As to pharmaceuticals — in the dlnio it is of interest to experiment with various 
combinations of iron liver, copper etc. The private practitioner, whoso main pur 
pose is to achieve prompt results will usually do better with some one of tho 
‘‘shotgun ' preparations which are now met with in abundance The most impor 
tant ingredients to be looked for arc iron and liver extract We use for routine 
treatment a combination of iron, copper, and liver and marrow extracts which in 
varying dosage answers practically all our requirements. None of the liver extracts 
are especially palatable, and it may require soma ingenuity to get the child to take 
them. For older children they may be had in capsules. 

There is at present a great deal of discussion as to the desirability of adding 
iron to the food of all young infants — based largely on the work of Dr Helen 
MacKay We are not yet convinced of the need of this with children of good 
stock living in favorable surroundings, and the pieeent evidenco is that with pre- 
mature infants and twins, in whom early anemia is especially likely to develop 
neither iron nor liver ean be depended on to forestall this 

DISCUSSION 

DR. ARTHUR ABT (Ciucuqo) — I hare enjoyed Dr Cooley’s presentation im 
raenaely His etiologie or cansatlvo classification reminded me of Czerny a classiflea 
tion of the nutritional dtienscs. It is tho most difficult classification to make be- 
cause there are so many mixed type*. Personally I am not so brave. If I hsve 
a case of anemia during or following infection I put it in the clinical group of 
infectious anemias. If the infection prevents the child from taking proper diet or 
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perhaps from assimilating the diet, we cal] that the ‘ ‘ alimentary infections type ” 
When the clinical basis for the anemia is simply an improper or imbalanced diet, 
I should call it an “alimentary anemia ” 

Dr Cooley has made us realize how bttle we really know of the physiology of the 
red cell, when even so simple a tiling as its shape has been m doubt 

The resistance of the red cell is an interesting thing I think Qoldbloom, of 
Montreal, showed that the resistance in the newborn infant is less than that of the 
older child We know very bttle about the mechanism of this greater or less re 
sistance Dr Cooley’s idea that it may have to do with the bpid structure was 
new to me 

Some have thought that the infant during the first year may have a different kind 
of hemoglobm than the older child Horwitz found a difference spectroscopically 
between the blood of infants and that of older children 

DR COOLEY — I was not trying to classify the clinical types of anemia, bnt 
the factors in pathogenesis, quite a different matter We classify our anemias ckn 
ically much as you do 

I might say a word further as to the possible relation of the bpids to resistance 
It is rather striking that the most active hemolytic agents we have are things, such 
as saponin and ether, which would be more likely to affect the bpid than any other 
part of the cell Beckhold, as far as I know, was the first to suggest the prob 
abibty of variations in tho absolute and relative proportions of the different bpids 
m the cell and their possible relation to the cell’s permeability There are not as 
yet any good analyses of the lipids in pathologic states 

DE COOLEY (In reply to several questions) — The makers of a rather well 
known proprietary preparation have been furnishing us with the separate ingredients 
in the menstruum wluch they use, and we have experimented with various combina 
tions The preparation itself, containing iron, copper, and bver and marrow ox 
tracts, is put up m both fluid and capsule form, we have found it very suitable for 
routine use m the clinic 

Josephs’ prescription of iron and ammonium citrate with 0 5 per cent copper 
sulphate is usually all the treatment needed in a pure nutritional anemia, and even 
in a severe case it is exceptional that one is unable to bring the hemoglobin to 
normal in four or five weeks by this treatment We lay stress on the time element 
because we do not think it a good thing for a young child to remain anemic any 
longer than necessary during this period of rapid growth I have never quite 
understood the interest of some of my friends in methods of treatment which take 
months to manifest their effects It is for this same reason that m any severe 
case, unless it be of a simple type which is sure to respond rapidly, I like to begin 
treatment by transfusion 

DE FRANK NEFF (Kansas City, Mo ) — It has come to the stage where we 
don’t know what to do with the detail men who come m with preparations for the 
treatment of anemia 

Recently we had a child with polycythemia and hyperchromia from too much 
transfusion, I wonder whether you have seen anything similar from any of these 
wonderful preparations 

DB COOLEY — There are occasional reports of the production of polycythemia 
even from the administration of iron- That is difficult to explain theoretically 
When we began to try bone marrow, we fed it to some of the laboratory technicians. 
One girl had a homoglobin of 17 gm. at the beginning of the administration, and 
after a few weeks it had nsen to 21 gm. That is our sole experience 

As to the effect of certain elements in the diet — it seems to me that wo do not 
have any definite basis for estimating this precisely It has long been recognize 
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that occasionally on© can get better results in the treatment of a nutritional ane mia 
by changing from a poor diet to a good one than by any drag administration. There 
has been, as you know, a good deni of study of the vegetables, especially with 
reference to their iron and copper content, though there ifl probably more to it than 
this. Practically nothing is known of the value of the cereals. We receive a good 
many requests from commercial Arms to investigate some of these questions 

DR. HUGH L. DWYER (Kansas City, Ho ) — In a paper delivered at the meet 
ing of the Milk Commissions yesterday, allusion was made to the giving of egg 
yolk as a source of iron, and it wo* stated that fifteen yolks a day would be needed 
if they were the sole source of iron. We were advised to fortify milk by the add! 
tion of a mixture of iron, manganese and copper Cereals were shown to have no 
effect T he paper was presented by a protestor of Bgrfcaltarsl chemletrj at the 
University of Wisconsin. 

DR ABT — Have they patented the manganese f 

DR COO KEY — -I am, as I hove intimated, not at all snre of tho desirability of 
the routine addition of iron to milk as a preventive of nutritional anemia. If one 
Is to baso one • ideas on Helen Mackny ■ work, on© must remember that she seems 
to hare been dealing with a rather inferior group of children and that the 
‘normal * hemoglobin curve which the obtained by adding iron to the milk was no 
better than observer* in other ports of the world have observed when no special 
feeding was given. 

If iron, iron and copper or iron and liver were surely a preventive of the com 
man anemia of prematures and twins I should think it worth using Dr Abt is on a 
of those who have helped to piove that this anemia is not readily prevented in this 
way I believe that this particular anemia is probably due to underdevelopment of 
the hemopoietic system, in whieh one would hardly look for much help from dmgt- 
This is a different thing from the unemia due to iron reserve exhaustion which 
come* later in the first year ami also to which premature infants and twins are 
peculiarly susceptible. I believe that proper feeding of the child should take care 
of this. 

DR DWYER — What is egg yolk good forf 

DR COOLEY — It is an excellent food and contains lip da and some vitamins. 
There is a real uso for vitamins In tho treatment of somo anemias. While there is 
no particular type of anemia that can bo definitely associated with any avitaminoses, 
children who are so poorly fed os to develop an avitaminosis are likely tq have 
rnipmln olso if you take care of the vitamin lack, you will help in the cure of the 

nnwmjiL 

DR BERNARD BERNBAUM (Drraoir) — Do you agree with Isaacs about the 
use of vegetable*! 1 Why irritate your patients with spinach when you can give 
them i^onf ,, 

DR COOLEY — I don’t think that the question of the use of vegetable* has yet 
been satisfactorily explored. 1 shoald not give them just been are of th«r iron ecu 
tent. They are however, a part of tho good general diet which everyone thinks 
should be a part of the general regime in any anemia, eepocially those of tho nutri 
tional type. 

DR PRESTON MaKENDON (Washington, D 0.) — What hemoglobin level do 
you advise for iron odmluistratioat 

DR COOKE* — ' That depends on the causo of the an emi a, whether it ha* de- 
veloped slowly or rapidly In some anemic state* yoa may have a pretty low 
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hemoglobin level and get prompt recovery without any special iron treatment The 
crises of hemolytic icterus sometimes offer good examples of this In nutritional 
anemia, or any “iron deficiency ’ ’ anemia, I think I should give iron if the hemo 
globm were 10 gm or less, because I like to see the children recover rapidly 

DB ABT — I have always followed Czerny’s teaching In 1912, I think, he 
showed that in those alimentary anemias caused apparently by the exclusive and 
excessive feeding of milk the patients did better if milk was practically eliminated 
from the diet 

DR COOLEY — Czerny and Glanzmann bebeved that milk had a definitely del 
eterious effect in these anemias, which they tried to ascribe to a hemolytic action 
of the fatty acids Their work was not, to my mmd, very convincing The idea 
had a considerable following for some years but has largely been abandoned. You 
mav have read Baar’s monograph on the subject He did just the opposite to the 
teaching of the Czerny school, he treated the “milk anemias” by giving more nnlk 
instead of less and claimed as good results, or better There is, of course, this much 
to it — if a child gets too much milk, it will interfere with Ins taking the good gen 
eral diet that we think ho ought to have I have never bebeved that “milk anemia” 
was an indication for the elimination of milk 

DB ABT — Not for elimination, but for cutting down. 

DR COOLEY — We cut it down to encourage the taking of other things One 
of the best things you can give in these cases is meat, which is probably worth more 
than the vegetables 

QUESTION — What therapeutic value has ventncubn ? 

DB COOLEY — We have never used it It has seemed to me that it was t. ought 
out to meet a specific indication m pernicious anemia and perhaps in some other 
achlorhydric anenuas of adults and that there are few if any comparable anemias of 
childhood in which one would expect it to be useful 

We have seen recently what we bebeved to be a queer response to ventncubn A 
child, whose real trouble was hemolytic icterus, was brought to us after prolonged 
treatment with ventncubn He had achyba gastnca, pronounced macrocytosis with 
high color index, and a very high reticulocyte count The picture might almost 
have been that of a pernicious anemia m a remission, except for the fact that perm 
cious anemia does not occur at that age We stopped all treatment, and in a com 
paratively short time the macrocytes, which were the queer thing in the picture, had 
disappeared and been replaced by microcytes We thought that ventncubn had 
probably stimulated the macrocyte response 

DB GEORGE J FELDSTEIN (Pittsburgh, Pa ) — I have been told by men 
from southern regions that they see anemia resulting from excessive exposure to the 
sun. Have you seen anything of this? I suppose that dysentery or parasitic m 
festation might be a factor Have you found parasitic infestation a common cause 
of anemia? 

DB COOLE1 — We have so few cases of parasitic infestation that my knowledge 
of the anemia the} cause comes chiefly from the literature I have seen a whole 
famil} with senous and prolonged anemia due to hookworm There seem to be two 
types of anemia caused by quite a variety of parasites Some, like the hookworm, 
actually draw blood, causing an anemia of the type due to chrome bleeding -An 
other type is generall} explained as due to toxins produced by the parasites, 
few cases of the pernicious anemia caused bj the fishworm have been reported m 
children, but these cases are rare 
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I have no knowledge of anemia caused by tho sun's rays, but remembering the 
marked effect* of sunlight on ecrtaln type# of blonds, I should consider it not 
impossible, 

QUESTION — What can we sav to the otolaryngologist# who arc always harping 
on the blood in relation to the chronic running ear we got at thi# season f 

DR. COOLEY — I think you might #ny that, if they will cure the ear#, you will 
care the anemia. There i# no doubt about the vicious circle in the alimentary 
infectious anemia*. Tho anemia make# the infection woise by lowering resistance 
Tho infection aggravate# the anemia. In the mure troublesome one# there often 
seems to be a constitutional susceptibility IC is a difficult chain to break. This La 
one of tho conditions in which I think theie i# often indication for repeated trans- 
fusion. 

DR. PHILLIP 8 ASTRO WE (Kansas City Ala)— I think that our ideas a* 
to the life of the red cell after trait# fusion Iinvo changed considerably in the last 
five or six year#. Ashby, tome fifteen years ago studying cells transfused from 
tho so-called universal donor showed that the life of the c#ll ia about #ixty day#. 
More recently Lons tetter and Lovine in describing two new blood groups, showed 
by agglutinin test# tlmt tho transfused cells were still in circulation after fifty to 
seventy day#. Another method of studying this i# by volume determinations. After 
transfusion both plasma volume and coll volume are increased. The increase in 
plasma volume lasts only about forty-eight hours, while the cell volume remains up 
for four or five weeks, and the hemoglobin volumo is increased for nearly as long a 
time. Prom these several method# I think we can conclude that the life of tho 
transfused cell is longer titan wo have been in the habit of thinking 

DR. COOLEY — I think it is evident that, since the transfused cells most be 
of very different ages when they are put into the recipient s circulation, they will 
degenerate and bieak up after varying times In the case of which I spoke in 
which thore seemed to be no hemolysis of the transfused cells, we found that we 
had to repeat the transfusion on tho average every three weeks or less. This did 
not of course show that some of the cells might not have a considerably longer life. 

DR. ABRAHAM B SCHWARTZ (Milwaukee, Wra.) — Have you seen anything 
in children comparable to what has been reported in adults concerning the relation 
of the nso of amidopyrino to a granulocytosis! 

DR. COOLEY — I liave not There are very few case# of malignant neutropenia 
reported as occurring ia childhood, and some of these have been doubtful. After all, 
there are not many children to whom, one would giro this drug and the proportion 
of adult users of it who dmelop the neutropenia is small. 

DR. WALLACE B TAGGART (Datton Oino) — Do von feel that some chil 
dren respond to infections with a lymphocytosis where yon woul 1 expect a leucoev 
tosisT 

DR COOLEY — A lymphocytic response to pyogenic infection 1 

DR. TAflG VBT — Pneumonic infection. 

DR. COOLEY — I should say that must bo a rare experience. In pome very 
severe infections yon maj see a relative lymphocytosis, but that is due to pro 
nonneed marrow hypoplasia or aplasia. Cell responses do vary of course. Oo 
casio nally one eecs b pronounced eosinophlle increase Instead of the ordinary 
neutrophlla response, so that tho eosinophlle# seem to replace the neutrophil©# but 
a replacement of granular cells by lymphocytes would hardly be expected 

DR. TAGGART — I asked the question because in the case I have in mini there 
was In the early stage some doubt as to differentiation between, an Infections proc 
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ess and leucemia. After the first count of 17,000 with 85 or 90 per cent lympho 
cytes, the patient developed bronchopneumonia and the total count doubled, but 
the differential remained the same 

DR. COOLEY — I can remember no experience like that 

DR GERARD N KROST (Chicago) — Have you met with cases of leucemia 
which went through an aleucenuc stage without any evidence of leucemia? I had 
a patient with a count of about 1,200, with 70 per cent lymphocytes and a high 
grade anemia, she lived about eight weeks For the first six weeks of that time 
we gave her transfusions, there was rapid blood destruction, but all the lymphocytes 
were of the mature type About a week before her death the count went up to 
15,000, and practicalh all the lymphocytes were immature The platelets, usually 
reduced in leucemia, were normal until a week or so preceding death, when they 
dropped rapidly, the spleen became enlarged for the first tune, there was sbght 
general adenopathy, and she died with purpunc manifestations Unfortunately no 
postmortem was permitted The final picture apparently was one of leucemia, 
though for about seven weeks of her illness it had been more like that of infectious 
anemia with agranulocytosis 

DR COOLEY — X think that is one of the most difficult diagnostic problems we 
have to meet, the question whether a condition like that, when first seen, is a 
leucemia or an aplastic anemia I do not think that one can often make a positive 
diagnosis in the early stages Most of them prove to be leucemias. We have re- 
cently been observing a case in which we changed our diagnosis between leucemia 
and aplastic anemia about once a week It proved to be an aplastic anemia The 
platelets are usually reduced m leucemia, but I have seen one or two in which they 
were not down to what I should consider the bleeding level, though there were 
purpuric symptoms 

DR HARRY M. GREENWALD (Brooklyn, N Y ) —You can often get a better 
idea of the condition by study of the marrow 

DR. COOLEY — The leucenuc infiltrations are not universally distributed through 
out the bones, and in tho early stages there may be parts of the marrow that are 
active for a considerable time There may be m the courso of a leucemia an 
occasional period of regeneration in which the blood comes back nearly to normal. 
It seems to me that such a condition is the probable explanation of periods m which 
the platelets are well up 

DR GREER W ALD — Some time ago I had occasion to study the marrow in 
a case of aplastic anemia. From this study and from observations on agranulo 
cytosis I am convmced that m these conditions there must be a constitutional in 
fenonty of the marrow You are probably familiar with the reports of malignant 
neutropenia following the use of phenobarbitah I don’t think that wall occur m a 
normal individual who has no predisposing peculiarity of the marrow I gave fairly 
large doses of pyramidon to a group of children every three days and made careful 
blood studies. In not a smgle case were we able to find c hang es m the total count 
or types of white cells. We might go on with studies for a long time until we 
struck a child with a constitutional susceptibility to the drug 

You mentioned the effect of bone marrow We have been interested to see that 
m aplastic anemia even though the patient eventually dies the disease seems to be 
arrested for a time by marrow administration. 

DR COOLEY — We have seen a temporary effect such as you speak of The 
fact se ems to be, as I think vou pomted out in one of your articles, that in a real 
aplasia the marrow is not capable of a permanent reaction. In the cases that result 
from poisoning by x ray, benzol, etc., I think that there is a possibility of recovery 
if the destruction has not gone too far because we have a cause which can be 
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completely removed. In the primary idiopathic form and in moat of the secondary 
statoe I think '.re cannot look for recovery 

The matter of constitutional inferiority — -diathesis, if yon like that word — 'it one 
of the moet important questions we meet in the whole subject of the one mini. 
When thii ji not a factor, it is not difficult to treat most of the anemias. In 
malignant neutropenia I think that the evidence for a predisposition is very sink 
ing Some of the men are trying to explain it on the basis of an allergic hyper 
sensitiveness to theso particular drugs. This is at least plausible. 

DR. THURMAN B. GIVAN (Brooklyn) — Within the last three months wo 
have had in our hospital an Italian boy with no apparent traco of negro blood, 
with sickle-cell anemia. His mother also had sickle cells Wo removed his spleen 
and about six weeks later he died of pneumonia. I thought it might be of interest 
to add this to those cases already reported. 

DR COOLEY —They are always of interest. I counted recently fourteen cases, 
of which I had knowledge, of sickle-cell anemia in white children. Most, but not 
all, have been in Italian or Greek children. Cooke, of St Louis, recently had two 
in what might be colled an ordinary American family with no Mediterranean on 
cos try I have no doubt that there are many more of these coses in white children. 
They are missed because tho examination of the moist blood dim has so largely gone 
out of fashion If this were a port of oar ordinary routine we should be saved 
some embarrassing experiences, like a recent ono in cur own hospital, when an 
Italian boy in an abdominal crisis of sickle -ceil anemia was operated upon for 
appendicitis. 

PROF ARVTD WALLGREN (GOtkbobo Bwedxn) — Can you tell me whether 
aickla-ccll anemia occurs in Italy end Greece! 

DR COOLEY —We have seen two patients from tho Peloponnesus, but so far 
os I know none have been reported by Greek physicians. The father of oar patients 
told ua that in the region from which they came the people went to herb doctors, 
almost never to real physicians. I suspect that the same condition obtains in 
Sicily and Calabria, from which districts our Italian patents seem to come, I know 
of only one report from Italy, and the illustration of the cells in that was not very 
convincing 

DR ROBERT A. STRONG (Nsw Orleans, La.) — Are wo justified in consider 
ing that erythroblastic anemia is confined to tho Mediterranean rarest Of the 
reported cases, one wns in an English child and another in a negro. 

DR COOLEY — Those were our cnees, and we found on further study that our 
diagnosis had boon wrong The mulatto (not negro) proved to hnvo hemolytic 
icterus, and the Engbsh child was finally decided to have s secondary homolytic 
icterus due to syphilis. All the others have been of Greek Italian, and, I think, 
some of Spanish blood. Soma reports from South America sound to me like 
orythroblaatie an ami a. I am not, however, a great believer in any strict racial 
limitation of disease It seem* to me to bo rathor a matter of geographic condi 
tiona. Erythroblastic anemia, sickle-cell anemia, and hemolytic icterus aro all char 
■cterixed by prevalence In certain districts and among certain people* Hemolytio 
icterus is now spread pretty well all over the world but it is foand more often in 
people of German descent and ia more prevalent in certain districts of Germany 
than anywhoro else. Possibly it got its itart in some segregrated part of Ger- 
many Somo similar situation may account for tho apparent limitation of sieklo- 
cell anemia and erythroblastic anemia. It Is interesting, however, to no to that tho 
literature seems to indicate a greater prevalence of splenohepatic diseases of all 
kinds in tho Mediterranean races. 
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DR STRONG — -I have noticed that there have been some rather indefinite reports 
of hone changes m hemolytic icterus similar to those seen m erythroblastic anemia 
Are they of the same type? 

DR COOLEY — We have seen these same rather vague reports of thick skulls 
and "tower skulls’' and have been on the lookout for something of the kind, but 
we have failed to find it Gansslen mentions something of the kind, but he describes 
also various physical peculiarities and malformations which I do not believe to be 
long to hemolytic icterus per se, I have suspected (with no definite reason) that 
his large senes came from an isolated community in which there was a good deal 
of intermarriage with probability of other reasons for developmental abnormalities. 
Hemolytic icterus is, however, characterized by marrow hyperplasia, which might at 
times reach the point of causing the radiographic appearances, just as they do 
occasionally appear in sickle cell anemia 

DR. STRONG — What has been the average length of life after splenectomy in 
erythroblastic anemia? 

DR COOLEY — I cannot answer that question definitely Only three patients are 
now living out of our senes from whom the spleens have been removed One, about 
ten jears old, will probably die witlun the year We are keeping her alive by a 
transfusion every two or three montlis The second, about eight years old, is getting 
along very comfortably and may live for some years Her younger sister, now about 
three years old, is subject to severe respiratory infections, in which she goes down 
lull fast and comes back slowly One of them may carry her off at any time In 
general, the duration of life in these patients seems to depend on the kind of in 
lections the) run into They do not usually die of the anemia, but their resistance 
is poor Most of them do not live past the tenth year, though one, onginall re- 
ported b) Stillman in 1927 as von Jaksch’s disease, who had an early splenectomy, 
is still living at the uge of twenty seven years This is the only arrested cane of 
which I know 

DR STRONG — I asked because we have a case under observation at the present 
tune, reported from my department by Williamson a short tune ago The spleen 
was removed at twelve months The child is now nine years old The skin shows 
a copper bronze Mongoban color, without discoloration of the sclerae, and I cannot 
see that this has changed at all The bone changes, however, seem to me even more 
exaggerated than when the article was published nine months ago We have been 
wondering how long we might expect to keep her alive 

DR GREEN W ALD — Do you feel that the Mongoloid appearance of the patients 
is characteristic of tins disease? Don’t you find it in aplastic anemia? 

DR COO LE Y — I should not expect it in aplastic anemia because I think that 
it is due to marrow hyperplasia When the malar eminences are involved, there is 
the effect of high cheek bones So far as the color is concerned, that may be Been 
in many anemias, but it is only in the conditions with pronounced marrow hyper 
plasm that we see the thick skull and the high cheek bones 

I think we have laid too much empliasis on this feature because it is so inter 
esting when it is present It may occur m sickle cell anemia, which is another dis 
epse with marrow hyperplasia. The negro traditionally has a hard skull and rather 
tough bones in general It is true that m sickle cell anemia we do not see the 
general wndenmg of bone and increase in marrow cavity present in the white cluld 
with erythroblastic anemia, but the skull changes do occur in moderate degree. 

DR CHARLES W MARTIN (F\r Rockaway, N Y ) — I should like to know 
what rfile you think splenectomy play 3 in the treatment of some of the grave anemias 
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DR. COOLEY — -I touched on that m my preliminary discussion. In hemolytic 
Icterus, hemorrhagic purpura and, we think, erythroblastosis of the newborn, the 
spleen is apparently directly coneernod in the destruction of blood cells though we 
do not clearly understand the mechanism of tho process. SIneo this, unlike other 
splenic functions, is not taken over by other depots of histiocytio tissue after 
splenectomy, in these conditions the operation usually effects a cure. Since in 
sickle-cell anemia, erythroblastic anemia, and the secondary hemolytic anemias, the 
cell destruction seems not to be directly due to splenic activity, the operation has 
little affect on the disease process. It is worth while to remove the organ some- 
timee in erythroblastic anemia and in some of the other diseases in which it be- 
comes very large, simply to free the child of the burden of iU weight In ‘splenic 
anemia often looked on as the first stage of Banti ’§ syndrome splenectomy is 
frequently advised as a possible preventive of the later development of bleeding 
and cirrhosis. In the related condition in which splenomegaly and gastric hemor- 
rhage arc early symptoms, splenectomy has proved very effective Both of these 
disorders seem to depend on vascular changes originating in tho spleen, and the 
operation is supposed to check their further development. It does not always have 
this effect, however I mentioned earlier some theoretic possibilities In other dis 
orders. 

DR. HENRY F EELMHOLZ (Rochester Uiks ) —la the first stage of Banti s 
disease any easier to recognise than the later stages f How often do you make a 
diagnosis of Banti a disease! 

DR COOLEY — That is certainly a rare diagnosis in childhood. Bplenic anemia 
ia the wastebasket diagnosis in the anemias of childhood. As nearly ns I cun state 
the situation, if you have a condition with splenomegaly, anemia and leucopenia 
which persists, and you can rule out all the other tilings which might cause it (of 
which I can think of quite a number), you may conclude that this is perhaps the 
type of splenic anemia which later will develop into the Banti syndrome. If yon 
remove the spleen, you will probably do no harm, and you may prevent the later 
symptoms Our only cases of the Banti syndrome have followed splenectomy 

Splenectomy sometimes fails in cases where one would have expected success. One 
possible reason is the development of accessory spleens overlooked at the time of 
operation. Another ia that whilo usually other parts of the reticuloendotheliom do 
not take over the pernicious activity of the spleen occasionally they seem to do 
this, and after a time the symptoms recur 

DR GBEENWALD — I think one must worn the patient that splenectomy is not 
always a permanent cure for hemolytic icterus. In Berlin, I saw a patient who had 
had a splenectomy for hemolytic icterus and who was presented showing marked 
improvement. In 1028 I saw the same patient again with a marked recurrence, 
and precticallj the same as in 1021 before the splenectomy 

As to Banti s disease — I had occasion to observe a child who had a large spleen 
and severe hemorrhage. After the hemorrhage the spleen diminished and subse- 
quently increased. Splenectomy was performed and so far the child has done well 
■\\arthin and others believe that spleruo thrombosis Is the first stage of Banti s dis 
ease. The idea 1s that if you operate before the portal \ein is involved, you may 
be able to effect a cure. WallgTen reported a series of patients with thrombosis of 
the splenic vein whom he had followed for a number of years and who remained 
well On the other hand, he says that these children sit on a volcano 

DR COOLEY — We have not, in our few operations for this type of disorder, 
been able to demonstrate thrombosis in the splenic vessels nt tiie time of operation 
or in the excised spleen nor has this been a uniform finding in reported cases. It 
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would simplify matters if we could be satisfied to put tins whole rather vngue group 
under the heading of thrombosis of the splenic vein. 

DR. JOHN F SINCLAIR (Philadelphia) — What has been your experience 
with the use of destructive x rays on the spleen instead of splenectomy? We had 
a child of two months with thrombocytopenic purpura, and, being unwilling because 
of its age to subject it to splenectomy, we spent several months with transfusion, 
and ultraviolet rajs Finallj, knowing that Pnncoast had treated several older chil 
dren with the deep x ray, we persuaded him to undertake the treatment of this 
child After eight treatments his symptoms disappeared, and during the six years’ 
observation since then, his platelets haie remained up and he haB had no recurrence 
He has never, however, recovered the retractile clot 

DR. COOLEY — There are two possible substitutes for splenectomy One is the 
deep x ray, and the other, ligation of the splenic artery, both of which have been 
successfully used I have had little experience with the x ray treatment The objec 
tion to it is that it is slow In a case such as yours, in which there is an objection 
to splenectomy, or in a mild chronic case I think there may be a good indication 
for its use, m the ordinary case it has seemed to me that splenectomy was preferable. 
Ligation of the artery might be a useful procedure in ease troublesome conditions 
were met wnth at the time of operation which would prolong the operation and m 
crease the risk of shock, but under ordinary conditions, once the abdomen has been 
opened, it would seem to me to be better to take the spleen out 

DR GREENWALD — Thrombocytopenic purpura means splenectomy, undoubtedly, 
m most cases, but there are cases in which it does not stop the bleeding and others 
in which it is contraindicated In such cases I should recommend snake venom. I 
shall report shortly a group of patients benefited definitely by mtrncutaneous in 
jection of diluted venom The platelet counts wore increased, and retraction of the 
clot returned. Bleeding ceased in all but one case, m winch there was recm rence 
after several months 

DR COOLEY — Would j T ou think it advisable to try the venom always bofore 
resorting to splenectomy? I hesitate to recommend splenectomy when I first see a 
patient with purpura as, on the one hand, so many of them recover without opera 
tion and, on the other hand, the operation is not always successful, though we have 
had no failures I suppose that it would be ivise always to ascertain by marrow 
puncture the state of the megakaryocytes before going ahead with splenectomy 

DR GREENIVALD — A trial of the snake venom is harmless If it fails, you 
can still resort to splenectomy I recommended m an article in The Journal of 
Pediatrics that marrow puncture should be performed in eiery case of thrombocyto- 
penic purpura to see if there are megakaryocytes present If they are, splen 
ectomy is likely to be of benefit 

DR STRONG — What type of venom is used? 

DR GREENWALD — Moccasin venom, diluted 1 3,000 It decreases the vascular 
permeability, which is the chief reason for the bleeding in purpura. 

DR STRONG — Moccasin venom is hemotoxic. Might it not cause hemolysis? 

DR GREENWALD — It does not Possibly it would if given undiluted, but in 
tins ddution the doses are icry minute 

DR ASTRO WE — How soon does the bleeding stop? 

DR GREENIVALD — In one case of severe hematuria, the bleeding stopped after 
five days. In a child with a severe epistaxis and extensive subcutaneous effusions, 
bleeding stopped after forty eight hours. 
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DR. ABTHOWB — Does tho platelet count corno backl 

DR. GREBNWALD — It improved m every case, not to Uie normal count, bat 
to 150,000 or 200 000 In one ease it went to normal and dropped back. 

DR. ASTRO WE. — Do yon find bleeding closely related to the platelet count? 

DR. GREENWALD — I liave soen a count of 80 000 with no bleeding and bleed 
ing with a count of 100 000 

DR COOLEY — You may have a patient in whom blood you can find only on 
occasional platelet and who still does not bleed I have seen only one who bled with 
ns many aa 100 000 platelets. Nobody nndentanda tho mechanism of tho capillary 
permeability but there is no question as to its importance in determining tha pur 
puric bleeding 

QUESTION — -Is tlio effect of the venom more lasting than that of the anti 
venom? 

DR GREENWALD — I cannot ray I hnvo road the article to which yon refer 
reporting the cure of a soldier by the use of antivenom after folluro of all other 
measurer to stop extensive bleeding We tried the antivenom in a severe case of 
purpura after that rcpoit, bnt it was not successful we cured the patient by re- 
peated transfusion. 

DR COOLEY — It is difficult to estimate tho value of any method of treatment 
of purpura bocause there is so often spontaneous cessation of bleeding and single 
cases do not prove much. 

DR ELEANOR LESLIE (Cukuoo) — The inconsistency between platelet counts 
and coagulation time is often due to the fact that the platelets have been broken 
down by admixture with tissue fluid or contact with glass. In such cases one may 
And a low platelet count and a short congulntion time The rapidity with which tis- 
sue fluid breaks down platelets often leads to an inaccurate estimation of platelets 
when the blood is obtained through a puncture wound. 

DR COOLEY — Mills, of Cincinnati who has written a good deal about the 
clotting function, thinks that you get a better pletore of what goes on in case of 
bleeding if you take blood for examination from a Anger prick j in other words, if 
you ha vo tissue fluid mixed with it. I think most of ns believe that venous blood 
is better One must be careful, in making the venipuncture, not to draw any tissue 
juico into the needle. 

DR LESLIE. — In order to avoid the breaking down of platelets by tissue fluid 
or contact with glass, I have been taking blood for platelet counts by venipuncture 
receiving tho blood into an iced ofled syringe and introducing it immediately into 
paraffined tubes imbedded in ice. The platelet count is made from the plasma after 
the cells liave settled out, and tho coagulation tune of the plasma is dutormined in 
paraffin od tubes. If them has been difficulty in obtaining the blood, or if there has 
been an admixture of cerebrospinal fluid as may happen when the blood is taken 
from the superior longitudinal sinus, wo And low platelet counts and short coagula 
tion times. If there is no admixture of tissue fluid or cerebrospinal fluid tho 
platelet count is high — in newborns GOO 000 to 700,000 — and the coagulation time 
at 25 O. in paraffined tubes, 10 to 20 ruinates. Fuither centrifuging of this plasma 
in paraffined tube* in ice, yields an upper layer of platelet free plasma which may 
have a coagulation time of several hoars, 

DR COOLEY — I lin\o an impression that the whole question of the hemor 
rhagio disorders and their relation to tha clotting mechanism will bear a good deal 
more study 



ROUTINE MEASURES FOR THE PROPHYLAXIS OF 
COMMUNICABLE DISEASES 


Report op Special Committee on Prophylactic Procedures Against 
Communicable Diseases 

A YEAR ago a committee was appointed from the Academy of Pediatrics to 
recommend approved procedures for the prophylaxis of the communicable dis 
eases of childhood. The following report duplicates a certain amount of previous 
effort, but an attempt 1ms been made briefly and explicitly to present directions for 
the performance of those imm uniz ation procedures which are of practical value and 
necessity It is unavoidable that a certain amount of personal opinion should enter 
in selection of procedures and direction for their performance, but in controversial 
matters we have attempted to follow generally accepted practice in this country 
without entering into argumentative discussion. The report is offered simply as an 
outbne for the guidance of pediatricians and general practitioners with the hope that 
it may prove useful It is not unlikely that certain modifications may be necessary 
to suit varying conditions and modifications will of course be necessitated by ad 
vances in knowledge Dr J E Gordon, Detroit, Dr John A Toomey, Cleveland, 
Dr E B Shaw, chairman, San Francisco, compose the committee 

DIPHTHERIA 

A ge — Immunization should bo routine at one year It is a desirable practice 
for the physician to send an appropriate notice at the child's first birthday Prophy 
laxis may be performed to advantage between the sixth and eighteenth month and 
should be advocated up to ten years Nonimmune adults should be protected if they 
are unusually exposed to infection, as in the cases of medical students, dentists, nurses, 
social workers, school teachers, public health workers, and others with occupational 
hazards 

Material — Toxoid should be employed for young children They seldom manifest 
other than local reactions Smce adults and children more than ten years of age 
frequently have unpleasantly severe reactions, it is advisable in this age group to 
employ toxoid in doses initially smaller than those used for younger children. It 
is permissible to substitute toxin antitoxin in the older age group Toxoid should 
never be injected unless the solution is perfectly dear 

Dosage — Toxoid for infants and children under ten years Two injections are 
given at least two weeks apart It is permissible to lengthen this interval sbghtly 
Tho first dose is 0 5 C.C., the second, 1 0 c c Injections are made subcutaneously 
in tho arm. 

The dose of toxoid for persons over ten years The immunization procedure should 
be individualised, depending upon the reaction produced by an initial small dose of 
toxoid. The first dose should be 0 2 c c In most instances this amount produces 
no marked reaction and can be followed at intervals of two weeks by a second dose, 
0 5 cc, and thereafter in two weeks by a third, 10 cc In the exent of a reaction 
after the first small dose the amounts subsequently injected should be cautiously 
increased, or the same dose repeated. Immunity may be produced by three injections 
ns small as 0 2 c c- each. 

Toxoid is the preferred imm unizin g agent for persons of all ages, but toxin anti 
toxin mixture, which produces generally less severe reaction in older mdiyidunls, may 
be used in the older age group although it does not produce immunity with as much 
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certainty a* toxoid. Three succeesive injection* of toxin antitoxin mixture in 
amount* of 1 c.c. each thould be given from one to two week* opart. 

New unmun l i ing agent* are being introduced, which may bo desirable to employ 
when their usefulness has been fully demonstrated A, lam precipitated toxoid is 
prominent among these. It has the advantage of requiring only a single dose because 
of the slow rate of absorption. Thl* preparation m used in amount* of 0 5 c.a to 
1.0 c.c. (varying with different preparation*) end should be adminietered by deep 
subcutaneous injection into the arm. 

Indication* for Schick Test — (1) A Schick te*t preliminary to immunization is un 
necessary for children aged le*s than seven year*. For older persons it is desirable 
to determine the need for immunisation by this mean* (2) Those who have received 
diphtheria prevention should be tested six months I at or for their Schick reaction*. 
This determines the presence or absence of immunity If the reaction is posit ne, 
injection* of the immunising mixture should be repeated. Often a single additional 
dose will be sufficient. 

Schick Test Material . — Diphtheria toxin for Schick teets is supplied in two forms 
(1) Undilated toxin is contained in a small vial, together with a second vial of normal 
salt solution for diluting the toxin. Dilutions are to be made immediately before 
the material is used. Diluted toxin i* not to be relied upon after one day (2) Schick 
test toxin in peptone dilated ready for u»e can be obtained commercially and is 
•table for a period of month*. This material is particularly useful when only one 
or two children are to bo tested. Experience indicates that it Is a* reliable a* 
freshly dilated material, and its use i* recommended. 

Technic of SchicL Test — To perform, a Schick teat inject intracntaneoualy 0.1 c.c. 
of the diluted toxin (representing 1/50 nU.d. of toxin) into the flexor surface of 
the forearm at the junction of the upper and middle third*. A superficial bleb 
should result. 

Heading the Schich Test — The result of tho Schick test should be determined at 
the end of seventy two hours. There are then two possibilities — no reaction or a 
positive reaction. A positive reaction consist* of redness, possibly with induration 
1 cm. in diameter or larger this signifies lack of immunity If the test is negative, 
it should be rood again on the seventh day Desquamation and pigmentation often 
follow tho pool tiro reaction. 

Schick Test Control — A control test may be performed on the opposite arm if 
desired. Similarly dilated toxin, heated to 80 C for ten minutes, is used for this 
purpose. Practically a control test Is unnecessary especially in younger ago groups 
whore pseud oreact ion* seldom occur 

Prophylactic Use of Diphtheria Antitoxin — This ij seldom advisable. When tba 
contact* ore not to be seen subsequently or are not under close observation, 1 000 
units of diphtheria antitoxin may bo injected intramuscularly into tho lateral muscles 
of tlie thigh halfway between the hip and the knee. By preference the contacts 
should be separated from the patient, their susceptibility detenu mod by Schick tests 
and cultures made of tho nooe and throat for diphtheria bacilli 

Precautions — When horse serum ia to be administered, especially for prophylaxis 
of disease, the patient should be investigated carefully for evidence of hypersensitive- 
ncss to horse serum Previous injections of horse serum including toxin antitoxin 
mixtures are significant. Known sensitiveness to liorso emanations — horse asthma — 
is important The patient may be tested for scrum hrpersensltiveneai by the in 
jection i n t re cu tan eously of 04 c.c. of a 1 10 or 1 100 dilation of the antitoxin. 
The appearance within five to thirty mi mi tee of a wheal or a marked xone of 
erythema about the sito of injection is an indication for care in the administration 
of tho full dose. With evident serum hyporsensitivencss, a prophylactic dose of anti 
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toxin should be given m divided amounts beginning with 1 c.e of a 1 100 dilution 
in saline solution At intervals of thirty to forty minutes increasing amounts of 
serum may be given until the full dose is completed Horse serum is best given into 
an extremity, in such a location that rapid absorption can be impeded, if an immedi 
ate reaction ensues, through application of a tourniquet proximal to the site of in 
jection. Epinephrine solution of 1 1,000 should be kept m readiness for combating 
reactions 

SCARLET FEVER 

Active Immunisation — Active immunization through injection of increasing doses 
of scarlet fever streptococcus toxin weekly for five weeks has been proposed as a 
preventive measure It is of value in nursing groups, for the personnel of com 
mumcnble disease hospitals, in orphanages, and for others intimately and constantly 
exposed to scarlet fever It is not recommended as a general public health pro 
cedure, smce reactions both local and general are frequent, are often severe in 
adults, and are not altogether absent in children, and for the reason that the degree 
and duration of immunity have not been definitely estabbshed A number of 
physicians, however, use it in their private practice 

Tests for Susceptibility — A test for scarlet fever susceptibility is made by in 
jectmg intracutaneonsly 0 1 c c of scarlet fever toxin (supplied by commercial 
houses for tins purpose) This is called the Dick test Although it is fairly ac 
curate, it must be pointed out that it is not perfectly reliable, persons with negative 
Dick tests have been known to contract scarlet fever TeBts should be re> A in 
twenty four hours, a positive reaction (lack of immunity) consists of an an of 
redness or induration at least 1 cm in diameter 

Convalescent Scarlet Fever Serum . — Convalescent scarlet fever serum in 10 c.c. 
amounts has been advocated as of value m passive protection. The evidence is 
inadequate for a definite opinion 

Scarlet Fever Antitoxin — Scarlet fever antitoxin has been recommended for passive 
protection against scarlet fever Its use is frequently accompanied by unpleasant 
horse serum reactions, and the evidence regarding its value is inadequate for a 
definite opinion. 


TYPHOID FEVER 

Typhoid immunization is not to be recommended for universal appbcation. Its 
use should be restricted to those whose duties bring them in active contact with 
the infection, such as doctors and nurses, those who travel m regions where the 
incidence of typhoid is great, and more particularly those whose vacations are spent 
m regions where the water supply is questionable or the nsk of acquiring typhoid is 
appreciable In southern rural communities general programs of immunization 
against typhoid fever have been used to good advantage. 

Vaccine — The usual vaccine is designed to protect against typhoid, paratyphoid 
A, and paratyphoid B Injections should be given at intervals of one week The 
first dose is 0 5 c.c , the second md third dose, 1 c c each Injections may be given 
from five to fourteen days apart, but a reaction from the previous injection should 
have disappeared before administering the next 

Duration of Immunity — Immunity after typhoid immunization lasts at least two 
years Typhoid immunity cannot be determined by any laboratory test If protec 
tion is to be assured beyond that time, a second course of injections should be given. 
Where contmued protection is essential, one dose may bo given each year following 
the original coarse of three 
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WHOOPING COUGH 

Vaccine . — -If tiny good is to be domed from the use of vaccines, they should bo 
prepared from freshly isolated strains and should be given in sufficiently large doses 
to provoke fever 

Indications — Prophylactic immunisation is commonly employed in the cose of 
those who have been exposed to the disease. Its beneficial effects are uncertain. 
Vaccine* ordinarily contain five to ten billion killed organisms per centimeter 
Succeseive doses of 0 25, QJ5, 1 0, and 1.5 c.c. ore given at intervals of two to 
three days. The same vaccine is used with uncertain success after the development 
of the disease. 

Bauer has recently recommended routine immunization of children against whoop- 
ing cough, comparable to the program for diphtheria prevention, and advocates largo 
doses of frashly prepared vaccine prepared from organisms grown on human blood 
medium. 

Convalescent Serun . — Convalescent serum from patients recovered from whooping 
cough has been used by a few physicians in amounts of 10 e.e_ far children known 
to have been exposed to the disease. The evidence in favor of this procedure is 
Indefinite. 


MEASLES 

There is no method for active protection against measles. The disease may bo 
prevented, or better modified by the injection of the blood serum of a person 
recently convalescent from the disease or by the injection of the blood or blood 
serum of most adults. 

Convalescent Strum .— Human blood seiuxn token one to three weeks after the 
fever of measles has subsided contains protective substance* against tho disease. 
When administered shortly after exposure in dose* of 10 me. intramuscularly it may 
protect against the disease. It usually lessens its sererity and is particularly 
recommended when exposure occurs during tho course of another illness, especially 
respiratory infections Under oi dinary circumstances it Is more desirable to pro- 
duce modified measles than to protect completely Ten cubic centimeters of serum 
given on the sixth day after exposure to a person in continuous contact (Le^ on 
the second day that tho patient has tho rash) produces partial protection. The con 
tact usually develops measles in a mild form with little or no fever and an atypical 
rosh Convalescent serum given in ordinary amounts more than seven days after 
exposure is without much effect. 

Adult Blood . — About 30 C.C. of normal whole blood or 20 e.c. of normal serum 
is said to produce an effect equivalent to that of 10 c.c. of convalescent serum. 
Measles modified by convalescent serum or normal blood apparently produces a 
permanent immunity comparable to that from an ordinary infection. 

SMALLPOX 

Vaccination . — During epidemics of smallpox, vaccination may be performed at 
any age. All children should be vaccinated between tho sixth and twelfth month 
of age. This should bo repented whenever the disease i* epidemic or In the presence 
of unusual likelihood of axposure, as in foreign traveL 
■Material. — Any glrcerinated vaccine may bo used. A record should be kept of tho 
lot number of the vaccine. 

Location . — Vaccination may be lone on any skin surface usually the arm or tho 
leg is used. Tho preferred site is the inner aspect of tho arm at the Junction of 
the lower and middle third*. 
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Preparation — The site should be thoroughly washed with soap and water, scrubbed 
with 95 per cent alcohol and allowed to dry 

Multiple Pressure Method — A drop of the virus is placed in the center of the 
cleansed area Holding a small sterile needle parallel to the skin surface, the needle 
is quickly stroked against the skin tlirough the drop of virus, about ten to cfteen 
strokes are sufficient The excess of virus may be removed with sterile gauze 
Dressings — Tight constricting dressings or shields are to bo strictly avoided 
Tko or three thicknesses of stenle gauze may be placed over the area and bghtly 
fixed with adhesive tape, m such a way that constriction of the area is avoided It 
is permissible to apply no dressing 

Kinds of Beaction — (a) In a successful primary vaccination, a pustule is present 
at the end of seven days, usually appearing about the fifth day (b) An unsuccess- 
ful vaccination shows no reaction to the varus and confers no protection against 
smallpox. Those who fail to react after a primary vacema+ion with the production 
of a pustule should be promptly revaccmated (c) Persons revaecinated after a 
previously successful result may show a reddened, inflamed macular or maeulopapular 
area at the vaccination site at about forty eight hours, an immunity reaction. This is 
evidence of persistent immunity from the previous vaccination 

Successful vaccination wounds may be left alone except for protection against 
secondary infection The application of mildly antiseptic solutions of gentian 
violet, mercurochrome, or merthiolate is useful for this purpose A secondary in 
fection of the pustule maj be cleansed with ether and painted with a mild antiseptic 
dye Healing is usually complete after tun weeks 

Smallpox vaccination and diphtheria immunization should be done at about the 
same period of infancy and may be combined It is convenient to vaccinate at the 
same visit at which the second dose of toxoid is given. 

POLIOMYELITIS 

The risk of acquiring the disease is statistically small Convalescent serum and 
normal serum have been proposed for passive protection during epidemics The 
value of tins procedure has not been conclusively demonstrated 

EPIDEMIC MENINGITIS 
No present method for active or passive protection. 

MUMPS AND CHICKENPOA 

Blood serum from recent convalescent individuals has been used for protection 
against these diseases Their value is not unquestionably proved and is practically 
limited to institutions Indications for such use are not frequent because of the 
mildness of these infections 


RABIES 

Rabies prophylaxis is necessitated by the bite of a rabid animal and is advisable 
whenever there is a possibibty that secretions of a rabid animal have been brought 
in contact with the abraded skin or mucous membrane It is important that treat 
ment be instituted at the earliest possible moment Contaminated abrasions or 
bites should invariably be cauterized with fuming nitric acid Other antiseptics 
have been less satisfactory Prophylactic treatment should be most energetic follow 
ing wounds in close proxinuty to the central nervous system, m those of an cx 
tensive nature, and in which treatment is delaved, less heroic measures are per 
missible with more distal and superficial lesions. 
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The original method o£ Pasteur is not now commonly used. Different preparations 
are supplied by various commercial houses, but they have the common property of 
being emulsified rabbit eonl Infected with fixed virus which has been killed (In some 
cases simply attenuated) by the use of chemicals or physical agents. AH prepara 
tions share the common property of being incapable of producing rabies in the hu 
man being as a result of injection. The Scmplo preparation, a phcnolixed cord 
emulsion, is moat commonly recommended. The Camming and Harris methods arc 
employed by somo manufacturers. 

The prophylactic treatment usually consists of fourteen daily Injections of the 
dose recommended by the commercial house Injections are given subcutaneously 
usually into alternating sides of the abdominal wall, but may be given elsewhere 
with equally good effect. In cases in which there is extensive injury or if the 
injury is in close proximity to the central nervous system or if there is more than 
usual suspicion of rubies twenty-ono or twenty-eight injections should be employed. 
Sometimes it is recommended that injections bo given twice daily if the nature of 
tho caso Indicates urgent and intensive immunisation. 

TETANUS 

Tetanus antitoxin should be used prophylactlcnDy in cases in which there is 
danger of contamination of a wound with horse manure or human excreta. It Is 
particularly indicated in puncture wounds and wounds about the head. 

The prophylactic dose is 1 500 units rejected subcutanoonsly This may be re- 
peated at intervals of flvo days if the danger of infection is particularly great In 
using tetanus antitoxin as a prophylactic measure the somo precautions should be 
observed as are recommended for diphtheria antitoxin. 



PEDIATRIC DEPARTMENTS IN GENERAL HOSPITALS 

(Continued) 

Report op the Committee on Hospitals and Dispensaries, 
American Academy op Pediatrics 

R EGIONS ni and rv include the midwestem and far western states In Region 
III, ten states report that one or more general hospitals have at least twenty 
four beds and bassinets for infants and children These ten states are Colorado, 
Illinois, Indiana, Kansas, Miciugan, Minnesota, Missouri, Nebraska, Ohio, and 
Wisconsin In Region IV only California and Washington report pediatnc depart 
meats in general hospitals of the above minimum number of beds 

Table I presents the distribution of the respective services by regions and by states 
and also reveals the relative size of the services 

Ten states are represented in Region III and two, in Region IV, there are sixty five 
hospitals in the former and fourteen in the latter region, representing a total bed 
capacity of 2,707 and 878, respectively, bassinets number 1,697 and 505 m the same 
order The largest single service is found m California, one hospital there report 
ing 270 beds for children. Second and third largest services are found in Michigan 
and Oluo with 200 and 100 bed services respectively The hospital having the 
greatest number of bassinets is again found in California, the largest service there 
having 120 bassinets, Michigan reports the next laigest with 102 bassinets and Wis 
consin is third with 75 

None of the hospitals in either region reports less than twenty beds for children 
In Region EH Ohio has twenty hospitals which report pediatric services of tho 
size considered in this report, more than twico as many as found in any other state 
California in Region XV reports twelve such services 

Residents — In Region HI, fifteen hospitals employ twenty six pediatric residents 
Only thirteen of these residents give their time exclusively to the pediatnc depart 
ment In each instance the resident receives a salary These salanes vary from 
$20 00 to $150 00 per month. In Region IV, ten hospitals employ fifteen residents 
among whom seven confine their activities exclusively to the pediatnc department 
The salaries in this instance vary from $10 00 to $125 00 per month. 

Internes — In Region EH, six hospitals are found to have a total of twelve interne- 
ships in which the internes may devote their tune exclusively to pedintnes Region 
EV has six such interneslups in three different hospitals 

Attending Staff — In Region IH among sixty five hospitals there are 295 pedint 
ricians on the attending staffs. In Region IV, ninety six staff members are reported 
The period of service varies from one to twelv 0 months Many services are reported 
of three or four months, but the majority seem to be for a twelve-month period. 

Newborn Seruce — In Region IH, thirty one hospitals, or about 50 per cent, main 
tain the newborn service under the supervision of the pedintnc department la 
Region IV, eight hospitals, or about tho same percentage, maintain such services, all 
of them being m California 

Nursing — In Region IH a head nurse is m charge of the pediatnc department 
in all hospitals. These nurses have had special pediatnc training in all but three in 
stances Again as has been found frequently in the reports on Regions I and II, 
these nurses m manv instances have had only three or four months of special pediatnc 
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training In Begion IV all hospitals have a head nurse m charge of the pediatric 
department In two instances these nurses have not had special pediatric training 
However, it is m contrast to note that there are very few instances m winch the 
head nurses have not had one year or more of special pediatric training 

Fifty eight hospitals m Begion III have student nurses, the average service being 
from two to four months These nurses may have from one to twenty five infants 
under their care, the average being about four to six m a children's department of 
from one to sixteen children (average of four to eight) In Begion IV, thirteen 
hospitals have student nurses, and the relative number of nurses to care for the in 
fants and children is about the same as m Begion III. 

Social Service — Twenty hospitals in Begion HI and the m Begion IV maintain 
a special social service department for children. 

Diet Kitchen — In Begion IH, fifty hospitals have a special diet kitchen for in 
fants and twenty nme have one for children. In Begion IV, ten have one for m 
fants, and six have one for children 

Schooling ■ — Twenty hospitals provide schooling for patients in Begion III, and 
five provide it in Begion IV 

Recreation — Thirty hospitals provide for recreation m Begion IH and six, m 
Begion IV 

Dispensary — In Begion III, forty hospitals maintain a dispensary for infants 
and cluldren Most of these climes are open daily, and the attendances average 
from fifteen to thirty patients per day The extremes m variation of attendance 
are as low as one and as high as forty seven por day In Begion IV, eleven hospitals 
maintain a dispensary for infants and children with attendance figures similar to 
those in Begion III with extremes of us low as eighteen and as high as 125 

In Begion III the same staff senes in both hospital and dispensary in thirty 
scum instances The resident receives experience there in tlurteen, and the ini “rues, 
in tlurty one instances In Begion IV these figures are ten, seven, and nine, ' “spec 
tively 

Table II presents figures concerning admissions, deaths, autopsies, and percentage 
of deaths and autopsies among the hospitals in Begions III and TV 


COMMENT 

As might be expected m relatnely denser areas of population, we find m Begion 
III a fairlj large number of hospitals with pediatric departments of twenty four 
or more beds However, nearly one tlurd of the total is found m one state, OIuo, and 
over 55 per cent among three of the ten states in that region. Specifically thev 
are in Oluo, Michigan, and Hhnois 

Hospitals which con be considered in tins report are found in only two states 
of Begion TV, California and Washington. Fourteen hospitals are reported from 
these two states, twehe, or over 85 per cent, of them are m California However, 
these two states liave available about one third as many beds and bassinets as 
reported for the ten states of Begion III 

Only fifteen hospitals of the entire group m both regions employ pediatric 
residents Although twenty six residents uro reported, only half of this number 
gi\e their time exclusively to the pediatric departments 

Only eighteen mtcmeships m wlucli a mnn maj spend his time exclusively > Q 
pediatrics for one year are reported, and these are available only ul mno hospital 
Little need be said here concerning attending staffs, except that, in common wi > 
previous reports on Begions I and II, we find too man} instances m which services 
arc only for one, two, three, or four montlis’ duration. Me wash again to emphasize, 
at the risk of boring, tliat to our mind this is too short a time if that scry ice 13 
to be efficiently conducted 
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Only thirty nine, or about 50 per cent, of the hospitals in both regions maintain 
their newborn service under the supervision of the pediatric departments Without 
wishing to seem impertinent, we suggest that these figures show considerable room 
for improvement California has the best record of any state in the two regions 
in this respect with a figure of 75 per cent, Nebraska is next with 06% per cent 

Nursing care, as far as we can determine from the rather sparse information 
afforded by the questionnaire, is m most instances competent, although we again find 
too many head nurses who apparently have not had what we consider adequate 
pediatnc framing 

About 30 per cent of the hospitals in Region HI and 40 per cent in Region IV 
mention a social service department for children These are fairly good figures 
when one considers that many of the pediatric departments are small. 

A large majority of hospitals in both regions maintain special diet kitchens for 
infants and many have one especially for children. 

Less than 33 per cent in Region III and about 50 per cent m Region TV provide 
schooling for convalescents, while recreation is provided among about 50 per cent 
of hospitals in both regions These latter figures again reveal that these two activi 
ties probably do not receive enough emphasis in many hospitals Of course, in the 
smaller departments there are probably relatively few patientB whose stay m the 
hospital is to be long 

Newborn mortality rates vary considerably for the various hospitals and states 
In some hospitals the mortality rate is extremely low and probably reflects excellent 
obstetric and pediatric care, while among other institutions it is lamentably high 
By state as well, there is quite a variation in these figures as evidenced by Nebraska 
with the low figure of 1 9 per cent and Colorado with a high one of 6 9 per cent. 
The total ai erage of all states is 4 1 per cont, wluch is too high. 

Alertness of medical thought and eflieiencv of medical procedure in hospitals is 
often reflected rather accurately by necropsy figures Again wo find a wide variation 
m our figures from a low of 8 0 and 15 8 per cent among infants and children, 
respectively, in Indiana to a high of 58 8 per cent for Nebraska among children and 
63 8 peT cent for Minnesota among infants • 

This is the third report in an attempt to obtain much needed information concern 
mg pediatric care m general hospitals of this country In previous reports hospitals 
m Regions I and II of the American Academy of Pediatrics have been considered. 
A final report will be made in which the committee will attempt to coordinate the 
three previous reports and from that information to give concreto suggestions as to 
wlmt should be done to improve pediatric care in general among the hospitals in 
eluded in the report 



Academy News 


Tho fifth annual meeting' of the American Aeodemy of Pediatric* will bo hell 
June 7 and S, 1936, at tlio Waldorf Astonn Hotel, New York City 
Tlie program ha* been announced at follow* 

Friday, Juno 7, Panel Discussions. 

9 30 A.U. — "Indications for Surgery in Pyuria,' Chairman Dr Hugh Cabot 
Boch eater, Minn- 

11 00 A.M — Prevention of Coldi in Children,’ Cholrm/m, Dr Leo \\ allnee Deou, St 
Louis, Mo. 

2 00 P-ir — Bound Tablo Discussions. 


Subject Leader 


"Adolescence” 

Dr 

Borden 8. \ coder 

"Bacillar) Dysentery ’ 

Dr 

Wilburt O. Davison 

"Blood ’ 

Dr 

Thomas B Cooley 

'Chronic Lung Conditions 

Dr 

Isaac A- Abt 

'Diabetes' 

Dr 

Henry B Geyelin 

'Ecsema’ 

Dr 

Lewis ^ebb Hill 

"Encephalitis ’ 

Dr 

Josephino B Neal 

"Heart * 

Dr 

Hugh McCulloch 

'ISowborn ’ 

Dr 

Arthur H Pormolco 

'Osteomyelitis ' 

Dr 

Arthur Krida 

'Poliomyelitis 

Dr 

John A. Toomoy 

'Prematurity » 

Dr 

Julius Hess 

' Tuberculosis 

Dr 

Chester A- 8tcwart 

"‘Whooping Cough ’ 

Dr 

William H Park 

'B©eent Advanoes In Nutrition ’ 

Dr 

H O, Sherman 


8 00 P if — Joint meeting of state chairmen and tho committoca on child healtn 
relations, school health and school health education, and hospitals and 
dispensaries. 

Fellow* are Invited but are not permitted to Join in tho discussion 
except through state chairmen 
Saturday June 3 
0 30 A .M — General Meeting 

President's address 

Beport of the executive board Beport of regional committees 

Boport of secretary treasurer Beport of special committees, 

(Reports will be presented in mimeograph form to tho meraboiship) 

Pnncl Discussions 

2 30 r M — ''Pituitary Glands, Chairman Dr R O Hoskins Boston Mass. 

4 00 Pax — * Nutrition,’ Chairman, Prof. E. 1 McCollum, Baltimore Md. 

Thoro will be approximatclj twenty five commercial and five scientific exhibits. 
These will bo in tho registration room nnd the Jade Boom through which one must 
pass to go to the meeting halL 

An announcement concerning railroad rates will bo made later 
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All members should make reservations for hotel accommodations Special re "is 
tration cards will be given all members Regardless if they stay at the hotel prior 
to the convention or immediately following the meeting, the saiuo special schedule 
of rates will apply 


Dr Harry C Berger, Kansas City, Mo , has accepted the state chairmanship 
for Missouri 


Dr Sterling H Ashninn, Dayton, Oluo, has been appointed state chairman for 
Oluo 


News and Notes 


Members of the American Committee for the International Pediatric Congress to 
lip held in Rome, Itnly, m 103b, are as follows 

American Pediatric Society Dr Henry P Helaiholz, Dr Cliffoid G Qrulec, and 
Dr L Emmett Holt, Jr , secretary of the American committee 

American Acndenn of Pediatrics Dr G Anderson Aldrich, Dr L R DeBuvs, 
and Dr Clifford G Grulee 

Section on Pedi itncs of the American Medical Association Dr Fred M Sclilutz, 
Dr Alexis F Hartmann, and Dr Frank C Neff 

Those who have been chosen so far bv the committee to appear at the Congress 
are Dr Jumes L Gamble, “Relaton” on the subject, “Mineral and Water 
Metabolism m Cluldhood and Its Relation to the Problem of Artificial Iiicding”, 
Dr Chester Stewart, “Rolatori” on the subject, “The Problem of Cluldhood 
Tuoerculosis ”, and Dr Bronson Crothers, “Correlntori” on the subject, “Neuro 
psychiatric Diseases in Pediatrics From the Clinical and Social Poult of View ” 


I he Society for Pedi itric Research will meet on Tuesday, May 7, 1935, at the 
Ch ilfonte-Haddon Hall m Atlantic Citj There will be a morning and afternoon 
program Dr A A Weec.Ii of New York is secretary of the Society 


The American Pediatric, Society will hold its annual meeting at the Wade Park 
Manor in Cleveland, Oluo, on Mav 2, 3, and 4, 1935 Dr Hugh McCulloch, of St 
Louis, is secretary of the Society 


Hie Section ou Pediatrics of the American Medical Association will meet m 
Atluntic City at the time of tho general meeting, Juue 12, 13, and 14, 1935 Tins 
meeting will be a joint one with the Canadian Medical Association, anil it is ex 
pected that the meeting of the scientific assembly will be a most unusual one 


Tho South Carolina Pediatric Society held its annual meeting at the Jefferson 
Hotel, Lolumb a, S C , on ilondav, Febru in 11, 1915 Dr E C Mitchell, o 
Memphis, Tenu , was a guest of the Societv and eondueted a round table discussion 
on the subject, “Tonsils ” A motion was curried tluit the attitude of the Socie 
on this question should be made public in tho lu\ press of the state md also to * 
at ite medical nssix i ition Approxim ttelv SI per cent of the pedi itnciiins 
South C trolin t were present, is well is main otolaryngologists 
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Dr William Weston, Jr, of Columbia, was elected president Dr Thomas 
Dottenir of Columbia \Ico-president, and Dr Delond Saltern, of Florence was re 
elected secretary treasurer 


recent meeting of the Texas Lonfoienec on Child Health and Protection was 
held with Dr E. Q Schwart, of Fort Worth, ne eliairmnn of the medleal section He 
was assisted bj Dr T J McElhenney, Austin, Dr L 0 Qodlcy Fort Worth, Dr 
War/ Harper San Vntonio Dr Howard Qranborry Yustin, Dr iL 8. Wheeler 
Austin Dr Edythe P Hershey Dallas, an! Dr C, D Bccee 0 / the State Health 
Department. Tho meeting was well attended and the program well received by 
the lay workers present 


Hay Day Child Health Day line become an established institution throughout tho 
United States, It was inaugurated in 1024 by tho American Child Health Associa 
tion for the purpose of calling the attention of parents, communities, and the pnbllc 
In general, to the need for measures to protect tha health of children 

In 1028 the United States Congress passed a joint resolution designating May 
1 as Child Health Day and authorising tho president to issue a proclamation 
requesting national observance of the day 

In 1920 tho Coufeieueo of State and Provincial Health Authorities of North 
Amorica appointed a May Day Committee, which in 1032 tool, over from the Ameri 
can Child Health Association with the continuing assistance of that organization, 
tho responsibility for the annual observance of Child Health Day In tho state* tho 
work ia under the direction of state departments of honltla 

The May Day Child Health Day project for 1035 is diphtheria Immunization. It 
was ehoaen boenuse there has been but little reduction sinco 1030 in the number of 
deaths from diphtheria throughout the country 

ImmunLe now — *tainp out diphtheria Is the slogan 
Tho measures proposed are 

To immunize all children between tho ages of six months and six years. 

To mole early immunization a routine practice by physicians in the future. 

Tho goal of the work is so death » from diphtheria. 

In order to obtain the cooperation of physicians, it was suggested to each state 
health officer that ho send a communication to each physician in his state urging 

Tlmt ho remind his patients who ha\e children under school age of the need 
for immunization 

That ho ask his patients to bring their children to be immunized 

That in the future ho mako it a routine of his practice to immunize daring 
tho first year of life all babies under his care. 

Many stato health officers have responded enthusiastically to this suggestion. 
The majority of pediatricians do immunize early ss a matter of routine. It Is 
desired that physicians in general practice do likewise. Plans for this should bo 
worked out by local medical societies in conjunction with tlie departments of health 
Members of tho American Academy of Pediatrics hnvo been asked to assist. 

This project will tend to place tho responsibility for diphtheria immunization 
on tho physicians, where it rightly belongs. Each member of the \merican Academy 
of Pediatrics should bo counsellor and guide In this work in lus own community 


Tho following men have been certified by the American Board 0 / Pediatrics since 
the lost report 

Louis H Barcnberg Lew lork N Y 
Stanley Brady New lork, L 1 
F H. Clark Jamestown V 1 
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Harry 0 Davidson, Detroit, Mich. 

Clair L Douglas, Detroit, Mich. 

Ethel Collins Dunham, New Haven, Conn 
William Littell Funkhouser, Atlanta, Ga. 
Linton Gerdme, Athens, Ga. 

Jesse Robert Gerstley, Chicago, HL 
Murray Bumes Gordon, Brooklyn, N Y 
Benjamin Hoyer, Cincinnati, Ohio 
IV Lloyd Kemp, Detroit, Mich 
George Clifford King, Fall River, Mass 
James Hall Mason Knox, Jr , Baltimore, Md 
A Max Kohn, Detroit, Mich. 

John Allison Nunn, San Antonio, Texas 
Harry D Pasachoff, New York, N Y 
Donald Wallace Porter, New Haven, Conn 
L J Schermerhorn, Grand Rapids, Mich 
Philip H Sylvester, Boston, Mass 


Correspondence 


London, W 1 , February 16, 1935 

Comment was made last May on the subject of malnutrition and phjsical unfit 
ness in children m relation to the economic difficulties existing m certain sections 
of tho population in England at the present time In this connexion the recently 
published annual report of Sir George Newman, Chief Medical Officer to the Board 
of Education, is of interest During the year covered by the report, 3,000,000 school 
children passed under medical roview, and 2,000,000 re-inspections were curried out 
Three hundred and sixteen local educational authorities submitted figures, from which 
tho mass return of 1933 was compiled, and it showB that the condition of school 
children throughout England and Wales during this period demonstrated no de- 
terioration when compared with the two preceding years Sir George Newman 
therefore concludes that, in spite of distressing economic and social difficulties, the 
general health and nutrition of school children has on the whole been well maintained 

It should be mentioned m this connexion that two committees set up to mvcsti 
gate and report upon the question of diets adequate for the maintenance of good 
health recently issued their reports, which gave rise to some controversy The one 
committee appointed by the Ministry of Health regarded as adequate a dietary con 
taming rather les3 first class protein and somewhat lower in total caloric value than 
that recommended by a similar committee appointed by tho British Medical Associa 
tion. Both committees numbered among their members persons of unquestionable 
authority on the subject under investigation As might be expected, political capital 
was made of the fact tliat the scale was lower in the report issued by the committee 
of tho Mmistrj However, it was obvious to a critical scientific observer that the 
differences between the two reports were more npparent than real, and the " 180 
course was adopted of arranging a meeting between representatives of both com 
mittces As a result a statement was issued making clear tho reason for the differ^ 
cnees which existed, and thus showing cause for dispute One of the points o 
difference was in regard to tho question of increased amounts of milk for children, 

advocated bv the British. Medical Association committee, and at tho present momen 

nf freo 

it has been conceded that any school teacher can authorise the provision oi 
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milk to be given at school to a child considered to be under nourished, pending the 
next school medical inspection, when the medical officer in charge Trill review the 
cose. 

As ia probably well known, a further effort is being made by the osteopaths to 
obtain official registration and state recognition in this country The bill aimed at 
effecting this has just passed its second reading in tbo Houao of Lords. The Lord 
Chief Justice, in the course of the debate said that os o mere lawyer he was stag 
gerod by the bill which among other things, would allow an osteopath to sign a 
death certificate. Lord Moynihnn and Lord Dawson (President of the Royal College 
of Physicians) both opposed the bill, pointing out from a professional point of view 
tho monstrosities of the measure and tho adverse influence it would hnvo on the m 
teres ts of the laity themselves. The medical profession generally is entirely opposed 
to tho registration of osteopaths, who appsar by the terms of the bill to be trying 
to create a method of carrying out medical practice in its fullest sense without hav 
log conformed with the minimum requirements of tho General Medical Council. 
After once obtaining * legal medical qualification in the usual manner * practitioner 
is allowed to practise in this country any method he may choose, but any attempt to 
obtain full recognition to practise without ordinary preliminary and clinical train 
ing appears to be a back-door method of entering upon medical practise, and a 
dangerous one. 

Tho Goulstoninn Lectures, three In number, are to bo given this year in March, 
before the Royal College of Physicians, by a paediatrician, Dr Alan Moncrieff his 
subject being "Respiratory Failure, Including the So-called Asphyxia Neonatorum 

During this winter the meetings of the Children s Section of tho Royal Society 
of Medicine^ under the presidency of Dr B. Jeweabury, have maintained their past 
standard of clinical interest and one new feature has been the devoting of ono 
meeting to the re-showing of cases previously demonstrated and discussed. 

The British Paediatric Association is meeting this year on the thud and fourth 
of May, at Newcastle County Down, in Northern Ireland Dr Hugh Tbursfleld is 
this year s President, and Dr A. Q Maitland Jones is now the Secretary This will 
bo the first meeting of the Association to have taken place in Ireland. 

K. TALUtaitAjr 


Erratum 

On page 40 of tho article, * Hemorrhage and Subsequent Calcification of the 
Suprarenal/ by Charles E, Snolling M.B., and L H Erb, M.B., the third sentence 
in the fifth paragraph of the summary should read, 'In the eight tettk calcification 
there was definite evidence of previous hemorrhage into the gland 



Comments 


r T* HE truth of the frequently repeated statement that the high maternal mortality 
^ rate of the United States when compared with the rate for foreign countries 
was due in a large part to differences in recording deaths, and hence was not 
real, has been rudely shattered oy a recent study of the Children's Bureau * In 
continuing a study of the Third White House Conference, a sample group of 1,073 
deaths occurring in 1027 and certified by attending phyBieians ns puerperal were 
selected and the pertinent information from 477 of these sent to the vital statistics 
division of twenty four foreign countries, with the request thut they be classified 
in accordance with their rules and regulations for classifying deaths No mforma 
tion as to how they had been classified in the United States reports was given 
Replies were received from sixteen countries The rate for the United States was 
then checked according to the ivaj the deaths m the United States would have been 
recorded m eacli country In tins way a definite bams of comparison between the 
United States and foreign countries was established 

The rate for the United States remains at the top of the list, 64 7 per 10,000 
live births Scotland has practically the same rate, 64 3 Norway has the lowest 
rate, 24 5 Next lowest comes Italy, Sweden, and France with 26 4, 27 8, and 28 7, 
respectively The rate for England and Wales is 41 1 and for Canada, 55 5 It is 
thus quite obvious that diffeiences in method of assignment are insufficient to explain 
the high maternal mortality rate in the Umtod States Differences in live birtlis as 
well as differences due to incompleteness of birth registration are negligible factors 
in the maternal mortality rate The problem returns to one of medical care and 
oversight or, in brief, better obstetrics 

v\ S A rule it is not the policy of the Journal to publish long papers such ns 
the study of fat metabohsm which appears in tins issue The Editorial Board 
felt that tins particular stud) by Dr Holt and lus associates was so thorough and 
of such fundamental importance that it ranks as one of the best contributions that 
has appeared from an American pediatric clinic Arrangements were therefore made 
to increase the size of this number of the Journal so that the usual tariety and scope 
of contributions should not be curtailed because of the length of this particular 
paper 

r I 1 HE American Chihl Health Association is sponsoring diphtheria immunization 
for its 1935 May Daj project Its plans are formulated along the lino of urging 
parents to take their preschool cluldren to a physician for immunization Members 
of the Academy are requested to help m working out the local state and eommuniti 
programs 


•Comparabilit} of Maternal Mortality Rates In the United States and Certain For- 
n Countries Elizabeth C Tnn<K r> So Mo 225 Children® 


Bureau, Dept. Labor XVashlnston D C 1035 


602 



The Journal of Pediatrics 


Vol. 6 


Mat, 1935 


No 5 


Original Communications 


FACTORS INFLUENCING THE EFFECTIVENESS OF 
PLACBNTAL EXTRACT IN THE PREVENTION 
AND MODIFICATION OF MEASLES 

Chakuss F MoKhann M.D , Abda A. Queen M.D , 

AND HaKRIET CoADY 
Boston Mass 

INTRODUCTION 

A HEVXEW of the recorded observations regarding placental trans- 
mission of immune bodies from mother to offspring, and the 
demonstrable presence of various antibodies in tlie umbilical cord 
blood of infants 1 led to the concept that protein extracts of the pin 
centa might bo prepared which -would be capable of increasing the 
protective reaction of infants and children to certain disease processes 
Early m our studies it was found that such extracts could be prepared 
and that by qualitative tests they contained substances, presumably 
antibodies which would neutralize diphtheria toxin, blanch scarlet 
fever rashes, neutralise poliomyelitis virus, and prevent measles in 
exposed, susceptible patients 5 

It is the purpose of the present communication to report the progress 
which has been made in farther investigation of these ovtracts, par 
tioularly as regards the factors influencing the practical application 
of the material on a larger scale to tlie prevention and modification 
of measles. 

The value of convalescent measles serum or pooled adult immune 
scrum in the prevention and modification of measles has been amply 
demonstrated The clinical application of these substances has been 
hampered by the lack of an adequate supply of convalescent serum and 
by a marked variation in potency, particularly of adult immune serum 
Despite occasional failures, convalescent serum and adult immune 

From the Department of Podia trice, Hftrva.nl Medical School. tho Department of 
Communicable Dtaeaae*, Harvard School of Public Health, ami the Infanta* and ChU 
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seium have been extensively used for the control of the disease m ill 
or debilitated childien, especially in institutions Placental extract 
held the pionnse of solving the problem of the supply of the immune 
substance Whether the extract could be standardized to give uni- 
formly piedictable results has been a major object of investigation 

The piesence of several factors which influence the effectiveness of 
a seium in the eoutiol of measles complicates the pioblem of standardi 
zation It has been thought that (1) potency and (2) dosage of serum 
in terms of nitiogen coneentiation of the active fi action in i elation 
to (3) the time of injection weie the important items, vhethei one 
was dealing with convalescent serum, adult blood, oi a pieparation 
like placental extiaet Howevei, (4) age and size of the patient and 
(5) degree of exposuie aie probably factois, although it is difficult 
to establish quantitatively then impoitanee If the potency of the 
piepaiation could be standaidized, dosage could be adjusted for age 
and size so that the time of injection of extract would become the 
taetoi detei naming the effectiveness of treatment 

Placental extiaet has been found m previous studies to be crmpa 
lable to fresh convalescent serum in that a potent extiaet given to a 
nonimmune peison in adequate dosage within four daj r s after exposure 
lesulted usually in protection, whereas extiaet given m the same 
dosage latei in the period of incubation lesulted in modification of 
the disease 3 

In the attempt to secure uniformly potent extiacts, the effect of a 
vanation m antibody content of individual placentas has been over 
come by pooling placentas m laige lots The effectiveness of the crude 
unfiltered globulin extracts had been found to be surprisingly uniform 
Ciude preparations had been used m 118 susceptible patients exposed 
to measles without any failures to secure prevention or modification 
of the disease Howevei, the crude pieparations could not be passed 
thiougli a Berkefeld filtei and, despite repeated tests foi sterility, 
vveie not deemed to be entirely safe Consequently an effort was made 
to deteimine the fractions of extract which would pass the filtei and 
still be effective against measles 

NOTES ON METHOD OF PREP VRATION OF PROTEIN FRACTIONS 

Normal ippennng pliccntas from nonsyplnlitic and nontoxic mother* "ea ' ol 
looted in lots containing from eight to fiftj placentas. The umbilical cords wore 
tied to prevent loss of the fetal blood contained in the organs. In earlier preparn 
tions the placentas were cut into 3nnll pieces with an amputation knife, in later 
studies the organs were ground \erj fine in a food chopper Extinction was car 
ned out with 4 per cent salt solution , in the earlier work 2 per cent had been used. 
Hvpcrtomc saline wa* used in order to minimize hcmobsi*, winch occurs rapull' in 
umbilical cord blood and in the placental extract prepared in isotonic salt solution. 
About 300 o e of the salt solution was added for each placenta The material 
was stirred mechanical!' for half an hour, and at the end of tins time the ti c -uc 
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dSbna wns removed by filtration through cheesecloth niter which the blood cells 
were removed by centrifugation. Extraction of each lot was repented once or 
twice so that the total amount of mime used waa from 760 to 1,000 c.c. per placenta. 

Such extracts contained fetal blood, some maternal blood and a quantity of 
placental tissue protein. Because of the association of Irnmnnw bodies with the 
globulins of the blood serum of lower animals and presumably of humana, a con 
centrote of the active material and the removal of inert or noxious matter was 
■ought by separation of the globulin fractions through pieeipitation with ammo- 
nium sulphate. Teats for toxicity and sex hormone* indicated that the globulins 
contained a negligible amount of the hormone* and that they were nontoxic for 
animals even if Injected in large dose*. Also, by animal teats and clinical trial 
the antibodies sought were found to be present In the globulin fraction*. 

Separation of the globulin fraction* mu carried out by the addition of a *atu 
rated solution of ammonium sulphate in such amount as to bring the concentration 
of the salt up to 50 per cent saturation. The precipitate which foimed wo* col 
lected on filter paper The filtrates were discarded. The precipitate wa* dried 
between folded filter papers and wna then redissolved in salt solution. Beprecipita 
tion served to eliminate in large measure hemoglobin carried down with the globulins. 

The final precipitate was placed in cellophane tube*, dialyxed against running 
water for twenty four to thirty six hour*, and then against ibotonic saline until 
sulphate-free. The dialyxed extract was adjusted to pH 6,8 (bine green to brom 
thymol blue) The extracts were somewhat cloudy or muddy appealing suspension* 
from wluch a precipitate settled out; this was sometime* centrifugated off and tested 
separately, designated fraction FP ' Pait of the activity against measles wa* 
lost in this sediment. The supernatant was put through a Beikcfold V candle 
after the addition of 1 5,000 morthiolat*. Filtration was very difficult, with a 
further considerable loss on the candles of the material effective against measles. 

The fraction obtained by precipitation with one-half saturated ammonium tul 
phate and containing practically all of the globulins and little aJbnmin has been 
designated fraction 1 T 1 

Subsequently the globulins were separated into two fractions. To prepare the 
first, or euglobulin fraction, sufficient of tha saturated solution of ammonium ml 
phate was added to the placental extract to bring the final concentration up to 28 
per cent saturation. The precipitate formed was collected on filter paper To the 
filtrate obtained there was added saturated ammonium sulphate solution to bring 
tbo concentration of ammonium sulphate up to 50 per cent saturation. The pre- 
cipitate obtained by the addition of ammonium sulphate solution to make 28 per 
cent saturation wus very small in amount and difficult to remove from suspension 
by filtration. Part of this precipitate was insoluble in salt solution. The soluble 
portion, representing largely euglobulin, was designated fraction * U ” 

The precipitate obtained with ammonium sulphate between 28 per cent Batura 
tion and 30 per cent saturation was quite large in amount end tended to settle 
out of suspension in a few hours. This precipitate Was readily collected on filter 
paper and appeared to be soluble in physiologic solution of sodium chloride or in 
Ringer s solution. It wni largoly pseudo globulin and was designated fraction ‘ ‘ M. ’ 

A clear solution which filtered Tery rapidly could be prepared by removing a 
water-insoluhle fraction at about pH 5,5. This was done by diluting the above 
final product to eight times its volume with distilled water and adjastmg the pH 
with weak HCL The isoelectric precipitate so obtained was rediuolred and repre- 
dpitated at least once to make the separation more accurate. The filtrate* were 
repredpitated with ammonium sulphate at one- half saturation, and the precipitate 
again dialyxed as before. Activity in the prevention of measles wo* impaired by 
removal of tbo isoelectric precipitate. 
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The isoelectric precipitate removed before separation of the other globulins 
was designated fraction “P ” The 0 to 50 per cent ammonium sulphate precipi 
tate with isoelectric precipitate P removed was designated fraction “S,” and 
that from 28 to 50 per cent precipitation designated fraction “B ” 

If the original saline extract diluted with sufficient water to lower the salt con 
centration to 1 per cent was acidified with HC1 to pH 5 , a heavy flocculent material 
formed which settled out readily on standing This fraction was designated “TQ”, 
it was a tissue protein, obtainable only in minute amounts from the blood serum. It 
w*as soluble in hypertonic saline and in weak alkalies. 

In. summary the various fractious investigated, all piesumably glob- 
ulins, have been two ammonium sulphate precipitates, corresponding 
roughly to pseudoglobulin (fraction R), and englobulm (fraction U), 
an isoelectric precipitate (fraction P), and a fraction insoluble in 
acidified normal salt solution but soluble m hypertonic saline and in 
alkaline solutions, fraction TG Various combinations of these frac- 
tious have also been prepared 


T (0 50%) — Total globulins 


0 28% 


28 l 


0 % 


TG 


A 


P 

(Iso ppt ) 


B 

(28 50%) 


T (0 50%) 

I I I 

TG P S 

(Iso ppt ) (0 50%) 

Fie 1 — Derivation of the various globulin fractions Investigated for antibody con- 
tent. The percentages refer to concentrations of saturated ammonium sulphate used 
as the precipitating agent. 


In Pig I is shown diagrammatically the derivation of the various 
fractions 

For further elanty the designations employed for the fractions and 
the combinations are given in Table I 

Table I 

Placental Globulins 

Total globulin 

T = ppt m 0 50% (NHJ^O, 

Euglobuhns 

TG = ppt in acidified 1% NaCl — derived largely from tissue 
P = ppt m acidified 0 10 15% NaCl — partly from serum and 

partly from tissue 

U — ppt. m 0 28% (NH„)_SO, 

Pseudogloliulins 

il = ppt m 28 50% (NH,)^0, 

B = AI with P removed 

S = T with P and TG removed 


XI C KliXXN JET AL. PLACENTAL EXTRACT 


607 


It is to be emphasized that not ail the fractions have been obtained 
m pore form a differential precipitation is inadequate for complete 
separation because the demarcation between the types is not a sharp 
line, bat ia rather a zone Thus in the preparation of any fraction 
some overlapping of the protein above and below is likely to occur 
In the search for the substance active against measles efforts wore made 
to determine any association of the venous immune bodies with dis- 
tinct fractions 

DISTRIBUTION Or ANTIBODIES IN VARIOUS FRACTIONS 

Although complete separation of the fractions has not been possible 
the investigation of the association of antibodies with the individual 
fractions has yielded interesting results Tests for the diphtheria 
toxin neutralizing capacity could be made readily on animals, and it 
was hoped that the diphtheria antitoxin content would parallel other 
antibodies and that the determination of tins substance in various 
lota of extract might ghe evidence as to the degree of concentration 
obtained m the process of preparation, as well aa of the potency of 
other antibodies, notably those like measles which could not be tested 
for in the experimental animal The substance neutralizing diphtheria 
toxin was found to be largely in the psendoglobubn fractions with 
small amounts only in the euglobulins In an especially pnnfled 
euglobulm mado by repeated precipitations of a water insoluble frac 
tion derived from a 2 8 per cent ammonium sulphate precipitate, no 
diphtheria antitoxin could be demonstrated Similar results were ob- 
served in the search for the substance active in blanching scarlet fever 
rashes. Mild local reactions to the intracutaneous injections of the ex 
tract interfered considerably with this test However in cases in which 
local reactions to the intradermal injection of placental extract did not 
occur the blanching substance was found to be present almost ex 
vduswely m the pBendoglobulin fractions Placental extract did not 
prodace blanching of simple erythemas, heat rashes or drag rashes 
Attempts were made to titrate the neutralizing effeot of the extract 
on Dick toxin by injecting mtradernially dilutions of the fraction 
under investigation mixed with standardized doses of commercial 
Dick toxin. These tests were also olouded somewhat by the tendency 
of the injection of the extract alone to cause local redness More 
striking results have been obtained in attempts to reverse the Dick 
reaction of patients- Injeotions of 5 to 10 c c of placental extract 
suboutaneouslv or intramuscularly into patients uitli positive Dick 
testa were found to be followed by a period of several days during 
which repeated Dick tests were negative This observation lias been 
made independently by Ross.* 

In addition to the substance producing blanching of scarlet fever 
rashes and reversing the Diok reaction, the crude extract was found 
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to contain an active antistreptolysin The investigation of the location 
of this antibody has not been pursued 

From the above observations it became evident that diphtheria 
antitoxin and scarlet fever antitoxin were to be found almost exclu- 
sively m the pseudoglobulin fractions However, the anticipated 
parallelism between these antibodies and those to the virus diseases, 
poliomyelitis and measles, was not observed On the eontiary the 
virus antibodies, as exemplified by antimeasles activity, were present 
in roughly comparable amounts m each of three fractions, the euglob- 
ulin, the pseudoglobulin, and the isoelectric precipitates That part 
of the tissue protein which was insoluble m physiologic salt solution 
has not been tested in the prophylaxis of measles because of its lack 
of solubility and the accompanying difficulty of rendering this frac 
tion sterile 

The distribution of antibodies against poliomyelitis was smnliar to 
the distribution of the antibodies agamst measles As a result of 
fourteen neutralization tests, it may be stated definitely that in routine 
lots both the euglobulm and pseudoglobulin fractions may be expected 
to contain the poliomyelitis virus neutralizing substance The tissue pro- 
tein fraction vhieli is insoluble in 1 per cent saline is also able to effect 
neutralization Preserved lots of the various fractions weie used m the 
later neutralization tests after it had been observed that merthiolate 
1 5,000 m normal horse serum failed to neutralize the poliomyelitis vnus 
This finding, together with the fact that one of the fractions even in the 
presence of the preservative failed to neutralize the virus, indicated that 
any effect of the preservative on the virus with resultant neutialization 
falsely attributed to the serum, might be disregarded 

In the present communication only the data regarding the effective- 
ness of the various fractions m the prevention and modification of 
measles will be given m any detail 

EFFECTIVENESS OF THE VARIOUS FRACTIONS IN THE PREVENTION 
AND MODIFICATION OF MEASLES 

In the period extending from the time of the inception of the study 
until Dec 5, 1934, 1,258 nommmune children exposed to measles have 
been given various fractions of placental extract m an effort to pre- 
vent or modify the disease One thousand and eleven of these patients 
received extracts made m this laboratory, while 247 received an ex 
tract prepared commercially The results of this study are shown m 
Table H 

It is to be noted in the figures representing the total number of pa 
tients treated that the percentage m which protection and modification 
were obtained was much the same with the commercial preparation as 
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with our own material This is of particular interest because the 
commercial product represented a single type of preparation similar 
to our 8 fraction 

Tabu: II 


Placental Extract for Prevention or Modification or Measles 
Total Casks to Dec 5 1034 


SOLUTION 
(OB TRACTION) 

| cases 1 

PROTECTION | 


FAILURE 

5.0 

1 % 

1 N0 - 

1 

NO. , 


T (0 C05 

182 

130 

87 4 1 


■cun 

4 1 


xr (Ss-50) 

413 | 


1 71.2 | 

03 | 

22 a 1 

25 | 


B (28-50)8 

09 

82 

1 82^ I 

12 | 

1M 

5 



1 181 

123 

09.2 ; 

51 


5 

37 a 

P 1*0, ppt 

FP I»o ppt. removed 


50 


si 


10 


ftt end 

37 

Sis 

30 3 

14 | 


1 


Total 

1011 , 


73,2 

KOI 

2LS | 

sprjTM 

■ElilJfl 

Commercial extract 

247 

m 

73.3 

38 

|— 2S.4 , 

s ^ 

■EMM 

ToUl ca»ei j 

1238 

I 



! 
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As noted above the crude unfiltered preparation containing all the 
globulins (fraction T not filtered) had shown no failures m over one 
hundred cases Passage of this material through a Berkefeld filter 
resulted in a considerable loss of the activity It is to be noted further 
that no fraction was obtained which equalled the effectiveness of the 
crude material or the filtered T preparation although it would appear 
that the R fraotion (pseudoglobulm) was most nearly comparable m 
aotivity and that the P fraction (isoelectric precipitate) was the weak 
cst Hon over the differences m the activity of the proteins are more 
apparent than real because in this tnblo variation in dosage on the basis 
of total nitrogen content is not considered nor ore the degree of exposure 
and time of injection given weight 

In order to clanfy the factor of degree of exposure and to eliminate 
the possible inclusion in the total figures of children only questionably 
exposed to the disease the total number of cases was subdivided into 
three groups 

1 Intimate exposure — children exposed at home to a brother or 
sister or to a roommate in a boarding school — all types of exposure 
m which upward of 90 per cent of nommmune children could be ex 
peoted to acquire the disease 

2 Institutional exposure — such as in the hospital where oul> about 
one-third of the nommmune contacts would acquire the disease on 
exposure to a single case. 

3 School exposure — in which contact is casual and infection can 
not be presumed to have occurred 

All cases of modified measles and all complete failures of protection 
in. Group 3 wore transferred to Group 1, inasmuch as this develop 
ment demonstrated that such patients had actually been infected with 
the disease This procedure obviously swelled the number of failures 
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and modifications in Group 1 m piopoition to the number of complete 
protections However, the procedure seived to make the test of the 
extract more stringent Group 1 represents then the most severe test 
of the extract In Table HI are shown the lesults in Group I (inti- 
mate exposures) of the use of vanous fi actions of placental extract 
m the pi evention and modification ot measles The cases m this group 
are also subdivided on the ba^is of time of administration of extract, 
so far as the duration of exposure was accurately known “Given 
to protect” meant given within foui days after onset of exposure 
“Given to modify” meant that extract was given from five to nine 
days aftei exposure with the intent not of securing protection but of 
modifying the couise of the disease 

Table in 


Intimate Exposure 


SOLUTION 


GIVEN 

TO PROTECT | 

GIVEN 

TO MODIFY 

Cor fractiov) 

Cases 

P 

M 

F 

P 

M 

F 

T (0 50) 

26 25 

21 

5 

0 

13 

9 

3 

M (28 50) 

47 149 

26 

14 

7 

67 

67 

15 

It (28 50)8 

16 19 

13 

3 

0 

12 

5 

2 

S (0 50) 

29 49 

22 

6 

1 

12 

35 

2 

P Iso put. 

16 80 

5 

9 

2 

9 

21 

6 

FP 

9 13 

2 

6 

i 

5 

8 

0 

Commercial preparation 

24-102 

12 

11 

i 



4 

Total 

560 

TiT» 

54 

12 

186 

175 

32 

Percentage 


HI 

32 3 

72 

47 3 

45 5' 

72 

Percentage 


! di 8 


92' 8 
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Here again fractions T and R appear somewhat more satisfactory 
than other portions It is obvious that the active pnnciple is present 
m all fractions tested and that each attempt at refinement has resulted 
in a weakened product However, these vanous fractions differed 
considerably in milligrams of nitrogen per cubic centimeter The P 
fraction was particulaily low in mtiogen, not because the isoelectric 
precipitate itself was small m amount, but because the precipitate was 
so insoluble and difficult to filtei In preparing P fractious for cluneal 
trial, most of the protein was left on the filter candles The marked 
sanation in nitrogen content of the filtered extracts necessitated a 
revieu of the data and a reappraisal of the effectiveness of the various 
fractions m terms of piotem admmisteied m a single dose as measuied 
by milligiams of total mtiogen The results of this appraisal are 
shown in Table TV 

The effectiveness of the fractious is consideied in i elation to dosage 
of material m terms of nitrogen and with variations in size and age 
of the patients It is to be noted that, since the activity of the frac- 
tions in terms of nitrogen content was roughly equal, it would appear 
that the activity as regards measles is distributed throughout the frae 
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tions Furthermore it is to be noted that for children under two a 
dosage of 20 to 30 ing of nitrogen woe adequate, but for older chil 
dren this amount of material was insufficient 


Table IV 

Nitrogen Dosage and Ejtxctitxnms 



FRACTION 
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REAOTION8 

The incidence of reactions of both mild and severe type which fol 
lowed the injections of Ihe various protein fractions is shown in Table 
V It will be seen that 23 per cent of the patients had mdd local 

Table V 
Exactions 
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reactions and that 12 per cent had slight general reactions as indicated 
by fever The incidence of severe loeal reactions was 2 8 per cent 
and of more severe febrile reactions (indicated by an elevation of 
temperature over 101 F ), 1 9 per cent In no instance did a local 
reaction persist longer than four days, and in no instance did suppura 
tion occur 

The percentage of reactions was approximately the same for both 
boys and girls Age seemed to affect the incidence of reactions in 
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that reactions were more frequently encountered among older chil- 
dren and adults than among infants and younger children It is note- 
worthy that the P fraction, with about half the protein concentration 
of the other fractions, gave the highest mcidence of reactions This 
has been attributed to the larger amount of tissue protein m the P 
fi action Such an assumption is borne out by the observations from 
later studies in which methods of exti action were used Avhieh resulted 
m an increase of the tissue protein m the material The lots from 
which this tissue protein was not removed caused more reactions than 
did the lots in AA'liich the proteins injected resembled more nearly the 
blood proteins 

In pursuing this subject the studies of Wooldridge 5 and Mills 6 re- 
garding the coagulatiA'e action on the blood of tissue proteins ivere 
reviewed The protein derived from lung tissue and designated by 
Mills as “tissue fibrinogen” is chemically and physically very similar 
to our 1 per cent acidified saline precipitate, so-called fraction TG 

Sakurai 7 m 1929 prepared extracts from the human placenta and 
found that they had the same powerful coagulative action on blood 
as did animal tissue extracts Not only would inclusion of certain of 
the tissue proteins probably be responsible for part of the reaction 
to the material, but their presence ivould obviously render the material 
unsafe for intravenous administration Filtration seems to remove 
the bulk of the substance which acts as a coagulant Ho* 'ever, 
placental extract has not been used intravenously m humans because 
of this potential danger, although it has been given to rabbits and 
monkeys in large doses without serious effects The influence of pla- 
cental tissue extract on blood clotting aviII be reported in a subse 
quent paper 

Immediate and late allergic serum reactions presumably should not 
occur Avith a protein of human origin Nevertheless, three cases of 
accelerated serum disease occurred among the total number of patients 
receivuig placental extract Tavo of these reactions occurred m chil- 
dren knoAvn to be allergic, the third child had no previous allergic 
history 

Injections of placental extract have been found not to sensitize to 
subsequent injections of the material A number of patients have 
received tivo or more injections at intervals varying from a feiv Aveeks 
to several months In no instance Avere the second or subsequent 
injections folloA\ed by local reactions of more severity than ivere oh 
served alter the first injection, and in no instance were there an} 
manifestations of specific sensitization These findings are in accord 
with the observations of Nattan-Larner and Grimard-Richard that 
fetal serum has no sensitizing action on adults of the same species 
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DDHATION O? IA1M UNITY 

Immunity following the injection of placental extract ib passive 
in type and is of short duration In Table VI are shown results of 
recxposuro of eighteen children within a few necks after receiving pla 
cental extract. 

Table VI 

Horatio if or In u unity 

Period Betwxun Injections or Extract and Subsequent Exposure 
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Eighteen patients wore exposed, received extract, and were reexposed. 

The time in weeks Indicates the period between injection and subsequent exposure. 


In view of the short duration of immunity it is doubtful if injection 
of the material to protect a patient is justifiable outside of institutions 
except in the case of debilitated tuberculous, or other acutely or 
chronically ill children Rather, the extraot should be used to modify 
the disease and presumably thereby to render the patient permanently 
immune. That permanent immunity follows modified measles is gen 
erally believed, bnt the number of patients which have been followed 
is small, so that among the problems that must be solved is the one of 
how much modification or how little modification of measles will still 
permit the development of permanent immunity It is known that, 
if no measles develop after the administration of serum, the patient 
a gam becomes susceptiblo within a penod of a few weeks whereas, if 
the typical disease de>elopa, the patient is usually rendered perma 
nently immune Somewhere between the state of no symptoms and 
the typical disease lies a stage of enough illness not to endanger the 
life of the patient, yet to render the child permanent!} immune 9 With 
large-scale studies of measles modification the answer to this question 
should he found. Modified measles is not known to be followed by 
complications which render the unameliorated disease a menace How 
ever, here again adequate data on which to base a positive statement 
are not available 

8UAQ1AHY 

Placental extract can be prepared in large amounts and enn be made 
available for the large scale prevention or modification of measles 
Attempts to refine and concentrate the measles antibody have reaultcd 
in preparations of leas pott.no} than the extracts containing all of tho 
globulins. However, the refined preparntiona con be passed through 
Bcrkofeld filters and ma> therefore be deemed safer to use. 

The results m a series of 1 258 cases demonstrate that the refined 
extracts although less active than the crude preparations, are still efiec 
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tive m the prevention or modification of measles However, this num- 
ber of tests is inadequate to permit the determination of the best frac- 
tion of the extract to use and the dosage required in children of 
various ages and at various stages of the mcubation period of the 
disease 

The scarlet fever and diphtheria antibodies m placental extract ap- 
pear to be almost eutnely m the pseudoglobuhn fi action, whereas the 
measles and poliomyelitis antibodies appear to be distubuted throughout 
several protein fractions The tissue protein insoluble in acidified salt 
solution contains no diphtheria antitoxin but does contam the antibody 
neutializmg poliomyelitis virus It has not been tested for activity 
against measles 

Reactions following the injection of placental extract, although 
infrequent, appear to he due m some measure to the inclusion m the 
finished extract of vanable amounts of a specific tissue protein A 
method of preparation and administration of extract to eliminate re- 
actions is at present under investigation 
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OBSERVATIONS ON THE THERAPEUTIC VALUE OF SPECIFIC 

nnruNE serum in experimental poliomyelitis 

E W Sohultx, MJ)., and L P Gebhardt 
Stanford University, Calif 

I T IS well established that the serum from monkeys havmg recovered 
from poliomyelitis is capable of neutralizing the virus in vitro 
(Levaditi and Landsteiner, 1 Lemer and \on Weisner,* Romer and 
Joseph,* Fleiner and Lewis,* and others) This property is also ex 
hibited by the semm of human beings following recovery from acute 
poliomyelitis (Netter and Levaditi 0 Flexner and Lewis,* and others) 
Not only human poliomyelitis convalescent serum hut also the serum 
of a considerable percentage (about 76 per cent) of the adult popula 
tion who have to their knowledge not had poliomyelitis may exhibit 
this property (Aycock and Kramer,* Shaughnessy Harmon, and Qor 
dan T Schulti and Gebhardt, 8 and others) Besides man and monkeys, 
individual animals in the poliomyelitis refractory group (eg sheep, 
goats, and horses) may respond to repeated injeotious of poliomyelitis 
virus -with the production of a virucidal serum of more or less high 
antibody content (Neustaedter and Banzliaf,* Pettit 10 AVeyer, Park 
and Banxliaf, 11 Fairbrother Fairbrotber and Morgan, 11 Howitt, 14 
and Schultz and Gebhardt 10 ) 

This paper deals with the therapeutic \alue of poliomyelitis immune 
serum in the experimental disease 

REVIEW OF THE LITERATURE 

Comparatively little work on the therapeutic* value of immune serum 
m experimental poliomyelitis has thus far been reported Levaditi 
and Landsteiner 1 * in 1910 were apparently the first to report on the 
value of serum in the experimental disease. They were unable to 
alter the course of the disease m monkeys by mtrapentoneal injections 
of monkey convalescent serum administered on the same day and one 
and five days after inoculation with virus The same year Flexner 
and Lewis, 11 however, observed that, if the intracerebral injection of 
virus is sufficiently small (0 1 c c of virus filtrate) and followed with 
in twenty four hours by convolesceut serum mtraspinalJy (2 c c.), one 

Prom the Deportment of Bacteriology ami Ex pari men tnl Patholojj} Stanford Uni 
California, 
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The terra therapeutic, aa uaed throuchout thU paper refer* to the admlnUtra 
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other word*, the term U not u*cd in tha more reatrlctod cenae, »o me time* «npJo>od, 
of treatment applied after tbo onaet of clinical aymptoma. 
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may m some cases prevent the development of symptoms Similar 
results were reported later by Flexner and Amoss 18 Neustaedter and 
Banzhaf 9 in limited experimental observations noted that intramus- 
cular injection of immune horse serum twenty-four hours after mtra- 
spinal injection of virus served to prevent the development of symp- 
toms However, serum administered forty-eight hours after inocula- 
tion with the vnus failed to modify the experimental disease Weyer, 
Park, and Banzliaf 11 have reported a high percentage of survivors fol- 
lowing the use of a concentrated globulin fraction of poliomyelitis 
immune horse serum administered at varying intervals of time after 
three daily intranasal instillations of virus The same year Rhoads, 19 
however, usmg the Park serum m an expenment with three monkeys, 
obtained inconclusive results Howitt 20 in an extensive experimental 
study m which convalescent monkey serum was administered by dif 
ferent routes and m varymg amounts also obtained what may be re- 
garded as highly inconclusive results 

EXPERIMENTAL WORK 

A Pi ocedui es 

Macacus ihesus monkej r s were employed in the studies here reported 
The muses used were the Aycock and the so called “MV” stiams, Both 
were ongmally obtained from Dr Simon Flexnei In the eaily part of 
these studies the virus was inoculated by the intracranial route This 
route, however, was nevei legal ded by us as altogether satisfactory m a 
study of tins kind Theiefore, before proceeding with the major part of 
these studies, we earned out an investigation to determine whether the 
usual incidence of infection by the mtranasal route could in some way be 
appieciably increased The results of this pieliminary work have already 
been leported (Schultz and Gebhaidt 21 ) The procedure described has m 
our hands yielded infection m % to 95 per cent of the animals inoculated. 
The essential features of the procedure are (1) the use of a mixed 
virus suspension of high potency (pooled cords from several animals) , 
(2) thorough irrigation of the nasal passages of the animal with a 
phosphate buffer solution (pH 5) immediately before each instillation 
of virus, (3) deep ether anesthesia to facilitate carrying out, not only 
the mtranasal irrigations, but also the instillations of virus , (4) three 
intranasal irrigations and three virus instillations (at about three 
hour intervals) oa the same day, (5) virus instillations made high into 
the nasal vault, at least 0 5 c c of a 10 per cent pooled virus suspension 
being introduced into each nasal passage with each instillation Un- 
less otherwise stated, this procedure was followed in all inoculations 
mdicated as having been made by the “mtranasal route ” 

The serum employed m these studies consisted for the most part of 
poliomyelitis immune horse serum exhibiting an unusually high neu- 
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training titer in xn vxtro teats The history of this serum has been 
described in another paper 11 It is important to note that this serum 
in repeated titration studies has exhibited what seems to be the highest 
virucidal titer of any poliomyelitis immune serum, either of human 
or animal origin, hitherto reported a faot which should be kept in 
mind in reviewing the observations reported further oil Poliomyelitis 
monkej convalescent serum was employed m several of the expen 
ments The quantity of serum used and the route by which it was 
administered are indicated in describing tho individual experiments 

B Observations 

Experiment 1 — Six monkeys were injected intracranially with 1.5 
c,c of poliomyelitis convalescent monkey serum 1 6, 20 30, 42 
and 08 hours, respectively after intracranial inoculation (Apr 10 
1030) with OS cc. of a 5 per cent suspension of virus-cord. All the 
animals developed poliomyelitis in six to ten days following the in 
oculation of virus Neither the length of the incubation period nor 
the seventy of the disease bore an> relationship to the time interval 
which elapsed before the serum was administered. 

Experiment 2 — Two animals were inoculated intracranially (Apr 
25 1930) with 0 5 o c of a 5 per cent suspension of virus-cord On 
the first appearance of symptoms such as tremors, five days later, 
spinal fluid was removed by lumbar puncture and 10 c c of monkey 
convalescent serum was injected slowlv into the lateral ventricles, the 
lumbar puncture needle being left in place to carry off excess fluid 
Both animals, nevertheless developed extensive paralvsis 

Experiment 3 — 8jx monkeys were injected intracranially (Mar 17, 
1931) with 1 cc each of a 1.1 000 virus-cord suspension (aqueous 
fraction after ether extraction) Pour of these animals (398, 399, 400, 
401) were given 20 c c each of poliomyelitis immune horse serum (Jan 
22 1931 bleeding 11 ) by the intramuscular route on the appearance of 
tremors and excitability (five days after inoculation) All of the 
treated animals developed as extensive paralysis as the controls (396 
397) 

Experiment 4 — Two monkeys (796, 797) were inoculated with virus 
by the intranasal route (Oct. 21 1932) Six days later and before 
the appearance of symptoms one of the monkeys (797) was injected 
with 10 cc. of immune horse serum (3Iay d, 1932, bleeding 10 ) by the 
intracardial route Both the control and serum treated animal began 
to show symptoms of the disease on the eighth day and developed es- 
sentially the same degree of paralysis 

Experiment 5 — pour monkeys were inoculated with virus by the 
intranasal route (Nov 9, 1932) One monkey (830) received no serum, 
while three were given 10 c.c each of immune horse serum (3Iay 3, 1932, 
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bleeding 15 ) by the intraeardial loute One monkey (831) received 
the serum twenty-foui hours, one (832) forty-eight houis, and one 
(833) seventy-two hours after inoculation with virus The control 
animal developed the disease on the ninth day, the three treated ani- 
mals on the seventh, eighth, and ninth days No difference in the 
extent of the paialysis of the control and the serum-tieated animals 
was noted 

Expei iment 6 — Three monkeys were inoculated with virus by the 
mtianasal route (Dec 14, 1932) Twenty-four hours later two of the 
monkeys (878, 879) were injected subcutaneously with 20 c c each of 
immune horse serum (May 3, 1932, bleeding 15 ) One of the animals 
(879) developed extensive poliomyelitis ten days later and lived for 
twelve days thereafter, the other (878) remained well The conti ol 
(869) developed moderately extensive paralysis on the fifteenth day 

Expei intent 7 — Six monkeys were inoculated with virus by the in 
tranasal loute (Jan 10, 1933) Two monkeys served as controls (900, 
901) Bach of the remaining animals (902, 903, 904, 905) were given 
three injections of 20 e c of immune horse serum (May 3, 1932, bleed 
ing lj ) subcutaneously two, four, and six days after the intran.isal 
instillations of virus, each monkey receiving a total of 60 c c of serum 
All animals in the senes developed the disease eight days after inocu- 
lation with virus, and no important difference was noted in the extent 
of the paialysis dei eloped by the serum-tieated and the control animals 

Expei iment 8 — Convalescent monkey serum (pooled serum from 
eleven monkeys) was used m this experiment Six monkeys were in- 
oculated with virus by the mtianasal route (Jan 23, 1933) Two 
monkeys (914, 915) served as controls while the remainder received 
immune serum by the subcutaneous route Two of the lattei (910, 
911) received single injections of 20 c c of seium twenty-four hours 
after virus instillation Both of these developed the disease six days 
later Two monkeys (912, 913) received three injections of 20 c c 
each twenty-four, forty-eight, and seventy-two hours after inoculation 
with virus These developed the disease on the tenth and twelfth days, 
respectively Both controls (914, 915) came down on the eighth day 
The two (912, 913), which had received thiee injections of serum, were 
not only slower m developing the disease, but also suffered less ex- 
tensive paralysis and died nine days (912) and fourteen days (913), 
respectively, after the remainder had succumbed (which was about 
three days after the appearance of symptoms) 

Experiment 9 — Three monkeys (988, 989, 990) received pooled mon 
key convalescent serum (from fourteen monkeys) , three monkeys 
(991, 992, 993) received immune horse serum (July 7, 1933, bleed 
mg lJ ) , and three monkeys (985, 986, 987) served as controls The 
serum-treated animals received 15 c c of serum by the intraeardial 
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route twenty four, forty eight, and seventy two hours after mtranasal 
inoculation with virus (July 12 1933), each monkey receiving a total 
of 45 c .0 of serum 

All of the serum treated animals developed poliomyelitis eight days 
after inoculation with virus and presented extensive paralysis within 
two days after the onset of clinical symptoms One of the controls 
(985) remained well, two (986, 987) developed poliomyelitis on the 
seventh day 

Experiment 10 — Eight monkeys were given the usual three mtra 
nasal instillations of virus on May 13 1934 Twenty four hours after 
the last instillation four of the monkeys were mjeeted intramuscularly 
with immune horse serum (pooled bleedings July 7, 1938 and Jan 29 
1934 1 *) in doses of 2 c c per kilogram of body weight These injec 
tiona were repeated approximately 24, 48 72 96, 120 and 144 hours 
after the mtranasal instillations of virus The results of this expen 
ment are given in Table I 
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In view of the fact that the serum employed m this experiment was 
definitely known from previous tests to possess an exceptionally high 
virucidal titer and was administered in repeated and in relatively 
large doses, the first dose having been administered twenty four hours 
after inoculation of the animals with virus, it would appear that the 
results of this experiment should be regarded as highly significant 
Not only did the serum treated animals develop the disease after ap- 
proximately the same period of incubation as the controls, but little 
if any, difference was observed in the extent of the paralysis presented 
by the two groups — treated and untreated 

SUMMARY 

The results of ten sets of experiments designed to teat the thera 
peutic value of immune serum m experimental poliomyelitis are sum 
marized in Table IT It will be noted that the observations are snr 
primngly uniform, despite the fact that the scrum was administered 
in varying quantities by different routes and at varying intervals of 
time after inoculation of the animals with virus. While several of the 
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earlier experiments (1, 2, 3) cannot be regarded an crucial, later ones, 
m which the virus was inoculated bv the intranasal route, seem to 
leave little to support the possibility that immune serum does appre 
ciablj modify the course of the disease once the virus has become im 
planted in the nervous tissue The results of Experiment 8 suggest 
that the pooled monkey convalescent serum may possibly have exer 
cised some therapeutic effect. It, however is also quite possible that 
the difference noted between the treated and control animals rests on 
some factor other than ou the use of serum It seems particularly 
noteworthy that the administration of serum os early as twenty four 
hours after inoculation of the animals with virus, with one exception 
only, failed to prevent or modify in any significant degree the course 
of the disease An explanation of the inability of immune serum to 
prevent or modify the propagation of the virus once it is established 
In the host is presented m the following discussion 

DISCUSSION 

Recent studies on poliomyelitis indicate that from the very beginning 
of the infection the virus is intimately associated with neurons and 
that once it is established in the nervous system it is propagated 
largely, if not entirely, along axonal routes The evidence for tins 
is varied. In 1930 Fairbrothcr and Hurst ” for example reported 
experiments m which after inoculation, of virus into the brain or ou 
the nasal mucosa the infection apparently advanced along nervo 
pa tils from the cerebral cortex to the thalamus from there to the 
medulla from whence it spreads with almost explosive suddenness 
to the spinal cord They noted, moreover, that nerve cell degenera 
tion not only preceded but ivos often quite independent of mflamma 
tory reactions Virus was demonstrable in the spinal fluid on rare 
occasions only Jungeblut and Spring 1 * later in the same year re 
ported the results of an experiment in which the cord of a monkey 
was transected at the level of the first lumbar vertebra prior to an 
intracranial inoculation with virus Nine days following inoculation 
with virus, typical lesions of poliomyelitis were found in the cervical 
and thoracic cord while the lumbar cord which is ordinarily most 
markedly involved in the experimental disease presented a normal 
appearance Faber and Gebhardt 14 have recently further established 
the axonal route of dissemination On sampling different parts of the 
central nervous system, they found that for periods of less than four 
days following intranasal inoculation the virus ia demonstrable m the 
olfactory bulb but not elsewhere By the fifth and sixth days it had 
spread, apparently entirely by the olfactory tracts and their commit 
mentions to the hypothalamus where a secondary focus was seemingly 
established, from whence it spread to the medulla and to the thalamus 
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and midbram It was first detected m the spinal cord on the seventh 
day and was present at this time in larger concentrations in the cervi- 
cal than in the lumbai segments Certain portions of the central 
nervous system (eg, cortex, cerebellum) were never found to con- 
tain demonstrable quantities of virus, and some evidence was obtained 
that it may largely or entirely disappear m areas once involved In 
an excellent review of this general subject Faber 23 pointed out that 
clinical obseivations on man harmonize well with the experimental 
observations which indicate that the infection is largely limited to 
individual groups of neurons in the central nervous system 
Further evidence that the virus from the time of the initial invasion 
propagates itself in very intimate association with nerve cells is af- 
forded by observations recently and simultaneously reported m 1934 
by Schultz and Gebhardt 28 and Brodie and Elvidge 57 This evidence 
rests on an easily demonstrable fact that after the olfactory tracts 
have been cut it is no longer possible to infect monkeys with polio- 
myelitis virus administered by the mtranasal route This simple ex- 
periment seems to prove clearly that from the very beginning of the 
infection the virus is very intimately associated with nerve cells, the 
initial portal of entry being possibly the terminal hairs of the olfactory 
nerve Added to the evidence already presented is the fact that de- 
generative changes m neuions precede inflammatory reactions m the 
nearby tissues, furthermore, that mtranuclear inclusions and oxy- 
ehromatic degeneration of the nucleus may be demonstrated in at 
least a few of the pyramidal cells early in the disease (Covell, 38 
Hurst, 29 Schultz 30 ) Finally, the results of ultrafiltration studies, which 
point to virus bodies of a magnitude less than 50 mu. (Clifton, Schultz, 
and Gebhardt 31 ), harmonize with the evidence which points to an 
mtraceUulai infection of individual groups of neuions lather than 
to a more generalized mtei cellular infection 

In the light of this knowledge it is easy to understand the results 
obtained in the therapeutic studies here reported If it is correct that 
in poliomj elitis the virus is confined largely to neurons and is fiecd 
from the infected cells only when they are caused to disintegrate, then 
it is apparent enough why a complex proteinaceous agent such as im- 
mune serum, which although it may bathe the exterior of the cell does 
not reach the virus established within it This may also explain the 
results of serum therapy m other filtrable virus diseases — diseases m 
which a state of intracellular rathei than intercellular parasitism exists 
Whether or not an immune serum may interrupt the passage of 
poliomyelitis virus from one neuron to another at their synapses, as 
has been suggested by Faber, 23 is a possibility which will command 
consideration in the presence of any proof that serum is actually of 
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Borne therapeutic value Our results do not indicate that immune 
serum impedes the progress of the virus at any point along its normal 
path It is, of course, possible that in the natural disease in man in 
which a smaller quantity of vims may be involved and m which the 
disease tends to progress more slowly, some blocking action may be 
exercised by serum at the synapsis of neurons However, the results 
of recent clinical studies, in which treated and untreated cases have 
been carefully compared do not support the possibility that a signifi 
cant difference exists between the results of serum treatment in the 
natural and the experimental disease (Park,** Landon M ) 


CONCLUSIONS 

Specific immune serum is without demonstrable value in the treat- 
ment of experimental poliomyelitis. 
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APLASTIC ANEMIA FOLLOWING STOVARSOL (ACETARSONE) 

THERAPY 


D Lesesne Smith, Jr , M D , and Robert A Lion, M D 
Cincinnati, Ohio 

F OR the last eighteen months, stovarsol (acetai'sone) has been used 
exclusively m the treatment of children with syphilis m the clinic 
of the Cincinnati Gencial Hospital The lesults of the theiapy have 
been satisfactoiv m the gioup of seventy children who have been treated 
legularh Complications of the medication hare been few m number 
and of a \erv mild natuie except m the instance of the patient whose 
illness is reported here 

CASE REPORT 

Family History — The patient’s mother died of pneumonia. Her father has 
been given antisyphilitic treatment Hia Kahn test at present is negative. Two 
brothers of the patient, aged fourteen and sixteen years, respectively, are living and 
well One sister, eleven j ears old, is now receiving antisyphilitic treatment One 
sister died nt the age of sis montlis, the cause of death being unknown. There is 
no history of any blood dyscrasm in the family 

Past History — The patient is said to have been a full term, normal infant at 
birth She has had measles, mumps, and chickenpox, but no serious illness until 
the present one. In August, 1932, at the age of six years, she was treated m the 
Pediatric Cbmc of the Cincinnati General Hospital for kerato iritis The Wasser 
mann reaction was found to bo strongly positive and antisyphilitic treatment was 
instituted on Nov 2, 1932 Ten doses of a bismuth preparation were administered 
intramuscularly at weekly intervals, and this wbb followed by six intravenous in 
jcctions of 0 1 gm of neonrsphenamine at the same intervals These treatments 
were completed on Dec 14, 1032 Stovarsol was begun on Dec 2S, 1932, m doses 
corresponding to the Maxwell Glaser* method The dosage was as follows 
H tablet once a day for one week 
v i tablet 2 times a day for one week 

Vi tablet 3 times a day for one week 

Yi tablet 4 times a day for one week 

Y, tablet 3 times a day for one week 

% tablet 4 times a day for one week 

1 tablet 2 times a day for one week 

Each tablet contained 0115 gm of stovarsol The total dosage for the seven week 
coarse was fifty six tablets or 14 gm of the drug A rest period of one mont 
was allowed between courses m this instance No other drugs were given during 
the period of treatment until the patient entered the hospital. ^ 

The child received four courses of this medication, completing the Inst on Sept h 
1933 3 

During the first seven months of antisyphilitic treatment, the child gninu 
pounds, and the only clinical manifestation of syphilis, tho kerato iritis, disappear^ 
except for a small sear which remained on the right cornea The Wassermann 

From the Department of Pediatrics College of Medicine University of Clndnn 
and The Childrens Hospital 
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Knhn tests continued to bo strongly positive A red blood cell count made during 
tie but course of treatment was 3 440 000 cells and the hemoglobin vran 64 per cent 
by the Snhii method At the child ’* last visit to the clinic on Sept. 10 1032 it was 
noted that her skin was rather pale and willow in appearance but she had no com 
plaints. She did not return until her admission to the hospital on Nov 14 1933 

Present lUncss — On Nov 3 1933 the patient, then seven years of age bruised 
her right hand in the door of an automobile The superficial wound was cleaned 
and dressed, and 1,500 units of tetanus antitoxin were given. A roentgenogram 
showed no evidence of fracture of the bone*. Tho wound healed well but within 
a few days a Large bluish area appeared in the surrounding akin which became very 
painful and tender Simultaneously she became listlees and complained of aching 
of the joints. On the third day following the injury Nov 0, she had a severe chili 
which was followed by an elevation of temperature which ranged between 08 F 
and 104 F during the next eight days. The fatJier also noted that the child won 
very pale. On the seventh day following the injury Nov 10 a 'gumboil* ap- 
peared on the upper left jaw in the region of the premolar teeth, nhich was in 
cised. On the night of Nov 14 tho child appeared desperately ill and vomited a 
small amount of watery fluid she was bronght to the pediatrics ward of the Cin 
clnnntl General Hospital, 

Physical Examination . — At the time of admission to the hospital, aho was in a 
semi corn at o»8 condition. She grunted with each expiration, wss restless, and seemed 
acutely 1JL There appeared to be hyperesthesia of the whole body surface. Jinny 
purpuric areas were noticed on the abdomen, the lower extremities, and especially 
in the region of the injury to the right hand. The superficial veins stood out 
prominently on the pale Icteric cutaneous turf nee. The mucous membranes of the 
mouth and conjunctivae wore almost colorless. There was an old scar on the right 
cornea. Somo hemorrhagic areas were present about the gum margins, and on the 
gum surface of the upper left jaw there was a circular area of necrosis, 2 cm 
in diameter, wliich was surrounded by an area of redness and edema. A similar 
lesion was noted on the left tonsil which appeared almost gangrenous. The cervical 
lymph nodes were moderately enlarged. The respiratory rate was 22 per minute 
Tho percussion note over the chest was not Impaired, but on auscultation a sup- 
pression of breath sounds was noted and a few medium, moist riles were heard over 
the right chest posteriorly especially in the regions just above and below the spine 
of the scapula. The heart rate was 92 per minute. The area of cardiac dullness 
wna greatly increased In all directions, tho apex bent being diffuse and about 3 cm. 
to the left of the nipple line At this point a thrill wui palpable. A systolic 
murmur was audible at the apex, and there was a suggestion of a gallop rhythm. 
Tho liver was pal pa hie for a distance of 4 cm. below tho costal margin. The super 
ficial and deep reflexes were normal. 

Laboratory Findings During First Treaty Four Hours of Hospitalization . — 
Blood There were D80 000 red blood cells per cubic millimeter these being well 
filled with hemoglobin and practically normal in »ixe and shape. Tho hemoglobin 
content was 2.33 gm. per cent, or 17 per cent by the Sahli method white cell count 
2,000 The differential count was lymphocytes, 77 per cent monocytes, 10 per cent; 
polymorphonuclear neutrophiles, 7 per cent ccslnophiles, 1 per cent, transitional*, 
3 per cent undetermined cells, 2 per cent Platelets were practically absent. The 
clotting time (capillary tubs method) was six and ono-hnlf minutes. The bleeding 
time was greatly prolonged The blood culture was negative Urine Examination 
Acid reaction, acetone three-plus, no sugar no albumin, no blood by chemical test 
microscopic examination negative. Arssmo Content of tho Urine 0 02 milligrams 
per cent of As,0, (an amount which was thought to be of no clinical significance) 

An electrocardiogram showed signs of diffuse myocardial disease 
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Roentgenologic examination of the long bones, the skull, and pelvis revealed no 
abnormalities in the intimate structure On Nov 16, 1933, a roentgenogram of the 
chest showeu an enlarged heart, but the configuration was not pathognomonic of 
any specific lesion Rather extensive peribronchial infiltration was present through 
out the lungs, suggesting eaily bronchopneumonia 

Progress — (See Treatment ) On Nov 20, 1933, the sixth day after admission 
to the hospital, the red cell count was 3,285,000 The differential white cell count 
was polymorphonuclear neutroplules, 12 per cent, lymphocytes, 79 5 per cent, mono- 
cytes, 8 per cent, plasma cells, 0 5 per cent, reticulocytes, 01 per cent Practically 
no platelets were seen The red cells were slightly smaller than normal and were 
well filled with hemoglobin There was no alteration in the shape of these cells, 
no stippling, and no nucleated red cells were seen The polymorphonuclear neutro 
philes were mostly of the band form, and certain toxic changes were observed, such 



FIs 1 — Section of bone marrow of the tibia, No\ 23 1933 (Low magnification.) 


as large, deeplj staimng granules with some vacuobzation The lymphocytes and 
monocytes were fairly normal m appearance The blood picture was that of an 
aplastic anemia 

On Nov 23, 1933, a section of bone marrow was obtained from the tibia and 
stained with hematoxjlin and eosin (paraffin section) On microscopic examination 
the section revealed a groat preponderance of fatty tissue with very few blood cells. 
The blood cells present were mainly of the lymphocytic series with a marked dearth 
of cells of tho myelocytic senes On examination of the entire section onlj - 
normoblasts were found, and no megakaryocytes were seen The only cells of the 
myelocytic senes found were a few degenerate polymorphonuclears The proportion 
of cells to fat resembled that of adult bone marrow in this region, but the dif 
ferential count on the cells present would be abnormal even for adult marrow 
Summary Aplastic bone marrow with striking deficiency in the proportion of cells 
of the following types (1) mjelocytic, (2) erythrocytic, and (3) megakaiy ocj tic. 

(Fig 1) 
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The patient'* condition remained critical during the first tan day* in tho hospital. 
For a few day* *he was very drowsy and weak, but alowly the became more alert 
and rational. The restlessness and hyperesthesia disappeared slowly After each 
transfusion the color of the skin and mucous membranes improved The rfilea in 
tho left chest had practically disappeared by the tenth day by which time the heart 
hod decreased somewhat in sue and the gallop rhythm and thrill had disappeared, 

Oa November 34 the tenth day after admission, a hemorrhage began at the site 
of the old nicer on the gum margin this was chocked by the extraction of the upper 
loft premolar and by packing the region. The bleeding time of the patient on 
this day was one hour Purpuric spots on the skin were still numerous. 

On November 30, the sixteenth day after admission, it was necessary to perform 
& myringotomy on the left ear drum, and a seroeanguineous material drained from 
this oar for several day*. At this tune tho urine was grossly bloody this condition 
lasted for only a few days and was apparently relieved by the transfusions of whole 
blood. 

On Dec. 20 1933, the red cell count was 3,930,000 the white cell count 3,700 
The differential count was polymorphonuclear neutrophile*, 12 per cent lymphocyte*, 
79 5 per cent monocyte#, 8.0 per cent, plasma cells, 0 5 par eentj reticulocytes, 
0 1 per cent. Practically no platelets were seen. The red blood cells seemed smeller 
than normal there was no poflolocytosis, very little anleocytosia, and tho cells ap- 
peared to be well filled with hemoglobin. No stippled or nucleated rod cells were 
seen. Tho polymorphonuclear* were moetly of the band form and showed tho same 
toxic change# os cm the previous examination. The absence of platelets and the 
low percentage of polymorphonuclear* with marked toxic change* in them dem 
onstratod that the bone marrow was still under the influence of some severe de- 
pressant. 

On Feb 5 1984, tho red cell count was 3,600 000 tho white cell count, 0 700 
The differential count was polymorphonuclear neutrophil ea, 2735 per cent lympho- 
cyte* 68 per cent monocyte#, 4.5 per cent The platelet* had increased in number 
since the previous examination but wore #till below normal The polymorphonuclear* 
did not show much toxic degeneration. The red blood cells were normal in aixe, and 
the appearance of the hemoglobin indicated definite signs of regeneration since poly 
chromatophilia was a prominent feature and normoblasts were seen. Tho whole 
picture indicated marked improvement 

On F%b 7, 1034 she wns discharged from tho hospital. 

Outcome of the Cate — The patient returned to the clinic twice for observation. 
On each occasion there was a great improvement in her color and general health. 
The heart hod returned to its normal fixe. Tho only syphilitic manifestation was the 
old corneal scar on the left eye. The Wosse mu mn, Kahn and Heinicke reactions of 
the blood were negntivo on Apr 25 1934, but the Kahn was two-plus on June 20 
1934 

On Feb 21 1934 the red cell count was 8,300 000, the hemoglobin, 91 per cent. 
The differential count was polymorphonuclear ncutrophiloe 20 per cent, lympho- 
cytes, 73 per cent monocytes, 6Jj per cent plasma cells, 0.3 per cent. The reticulo- 
cyte count was 2A per cent. The blood picture woe about the same as upon previous 
examination. 

On Apr 25, 1934 the red blood count wns 4,320 000 the hemoglobin, 79 per 
cent the white cell count, 9,350 Tho differential count was polymorphonuclear 
neutrophile*, 55,6 per cent lymphocytes, 40 per cent monocytes, 2.5 per cent] 
plasma cells, 2.0 per cent Platelets were present In normal numbers. Tho general 
condition of the blood hud grcatlv improved since the Inst examination. 

Treatment. — A summary of certain specific therapeutic measures employed during 
the patient s stay in the hospital is as follows 
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Nov 14, 1933 Blood transfusion, 180 c c 

Nov 15, 1933 Sodium thiosulphate, 15 grains. Blood trans 
fusion, 300 c.c, 150 c.c , glucose and 10 c.c. 
liver extract intravenously 

Nov 16, 1933 Sodium tluosulphnte, 15 grains, blood transfusion, 
250 c c 

Not 19, 1933 Blood transfusion, 300 c c , sodium thiosulphate, 
11 grams 

Nov 25, 1933 Blood transfusion, 250 c-c , liver extract, 23 c c 



Chart 1 — Illustrating the course of the red and white counts during the lllneas- 
The arrows at the top Indicate blood transfusions. 

Nov 27, 1933 Blood transfusion, 180 c c. 

Dec 3, 1933 Blood transfusion, 500 c c. 

Dec 4, 1933 Pentnucleotide, 10 e.c intramuscularly 

Dec 5, 1933 Blood transfusion, 400 c. c , pentnucleotide, 10 
c c intramuscular]} 

Dec 7, 1933 Pentnucleotide, 10 c.e intramuscularly 

Dec 9, 1933 Blood transfusion, 400 c c. 

Dec. G, 1933 Addition of wtuinin concentrates, liver extract, 
and iron compounds to diet 
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Bee. 14, 1033 Extra ealcium added to diet in the form of dl 
calcium phosphate and calcium gluconate 
Dec. 23, 1938 Blood transfusion, 400 C.C. 

Jan. 22, 1934 Blood trnnafution, 400 cn 

A graphic representation of the coarse of the red and white blood cell count a 
may be seen in Chart L 

SUMMARY 

The patient was a seven year-old girl with congenital syphilis who 
suddenly developed a severe form of aplastio anemia apparently due 
to the arsemcals used m the treatment T ho antisyphihtic treatment had 
extended over a period of ten months and had consisted of ten injections 
of a bismuth preparation, sii. injections of 0 1 gm. of neoarBphenamine 
(total of 0 6 gm ) and four courses of stovarsol (total of 56 gm.) Treat 
ment included eleven, blood transfusions, and the child gradually mi 
proved during the next four months making a complete recovery 

COMMENT 

To the best of our knowledge, no previous reports of aplastio anemia 
following the use of stovarsol ha\e appeared in the medical literature 

Agranulocytosis was observed m a patient treated with stovarsol by 
W Haberfeld and M Rudolph.* Agranulocytosis and purpura hemor 
rhagica occurred in a patient reported by J3 Benhamou P Ternim, and 
and R. L of rain.* 

The ranty of blood dyscrasias following the use of other antisyphihtic 
arsenics Is (arsphenamine, neoarsphenaminc, sulpharaphenamine trypar 
samide etc ) was illustrated by a renew of the literature made by F P 
McCarthy and R Wilson 4 who found reports of only thirty four cases 
of aplastic anemia with a mortality rate of 83 per cent twelvo of 
thrombocytopenia seven of thrombocytopenia and granulocytopenia and 
twelve of agranulocytosis and granulocytopenia. 

For assistance in the examination of the blood smears, we are indebted to 
Dr Manny Rich, of the medical deportment, for the determination of the arsenic 
content of the patient's tissues, to Dr Robert Keboe of the Kettering Laboratory 
department of physiology and for the examinations of the bone marrow sections 
to Dr Pearl Zeek, of the department of pathology College of Medicine of the 
University of Cincinnati. 
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MASKED MASTOIDITIS 


Harry Bloch, AI D , and E F Merolla, M D 
Brooklyn, N T 

M ASKED mastoiditis is commonly defined as a mastoid infection oe- 
curring in infants and is characterized by the symptoms of a gas- 
trointestinal intoxication and otitis media Its existence, however, is still 
controversial Haitmann, 1 Marriott, 2 Alden and Lyman, 3 Floyd, 4 
Lyman, 5 Odoneal, 0 and Pease 7 observed that mastoiditis may be the 
pi unary infection when it occurs m association with infantile gastro- 
enteritis On the other hand, Maybaum, 6 Johnston and his coworkers, 9 
and Wishart 10 were unable to establish any relationship between intes- 
tinal intoxication and mastoiditis in infancy 

The evidence of Johnston and his associates against the existence of 
masked mastoiditis consisted of bacteria of the colon-paratyphoid- 
dysentery gioup of bacilli, which they isolated from the stools m acute 
intestinal intoxication Wishart, 10 working with the same school, sub- 
mitted the question to a practical test Bilateral mastoid antrotomy 
was performed on thnteen severely toxic infants He failed to influence 
the course of the toxemia, and only one infant recovered He concluded 
that masked mastoiditis was not the cause of the intestinal disturbance 
The laige number of cases of otitis media with gastioententis avail- 
able at the Kings Countv Hospital offeied an opportunity for several 
clinical and pathologic observations They are presented as evidence m 
favor of the clinical entity of masked mastoiditis 

DESCRIPTION OF CASES 

One hundred nineteen infants with gastroenteritis and otitis media 
came under observation fiom 1930 to 1934 These patients were ad- 
mitted fiom the fiee dispensary whose clientele is composed largely of 
undent eight, undernourished infants Their ages varied from a few 
weeks to thirteen months Approximately one-third weie females, and 
about one-fifth were negro infants 

CLINICAL COURSE AND SYMPTOMS 

The clinical course in our patients revealed tlnee stages In stage 1 
the nutritional progiess of the infant was suddenly halted by feici 
Examination revealed otitis media Following myringotomy or spon- 
taneous perforation of the eardrum, fev er subsided, and the few ounce 
loss was frequently regained The eai diamage persisted. Stage 2 was 
characterized by occasional vomiting, an increase in the number of 

From UlC Pediatric Sera ice Kings Countj Hospital Dr P IX Parrish chief. 
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stools, which became slightly watery, a gradual loss of weight, and a 
low grade fever Stage 3 set in from several days to two or three weeks 
following the opening of the eardrum. The onset was notably tem 
pestuous. The temperature rose acutely from three to five degrees and 
simultaneously the weight fell 8 to 30 ounces. The infant now pre 
seated the common picture of acute intestinal intoxication Diarrhea 
and vomiting became severe dehydration was rapid weight fell in spite 
of supportive therapy, anorexia was common, the infant was apathetic 
and rarely cried. Unoperated or late operated cases usually proceeded 
to athrepsaa, cachexia, and death. 

Two variations from the customary clinical coarse were noted. In 
some instances stage 1 was rapidly followed by stage 3 In another small 
group a milder course was observed in whom dietetic measures proied 
unavailing, whereas mastoid antrotomy resulted in rapid recovery 

It is our opinion that the mastoid infection set in coincident with stage 
2, but the failure of the infants resistance precipitated the profound 
toxemia of stage 3 

DIAGNOSIS 

Tho diagnosis of masked mastoiditis depended entirely upon the 
clinical picture described. The classical symptoms and signs of mas- 
toiditis were rarely present Tho x ray examination was not relied upon 
since many proved mastoid infections produced normal roentgenograms. 
The swelling of tho posterior superior canal described by Lyman 1 fre- 
quently occurred too late to be of value. 

ANALYSIS OP CASES 

A. Analysis of Surgically Treated Cases Fifty patients were submitted 
to operation. This consisted of bilateral mastoid antrotomy and m a 
few instances of unilateral antrotomy At operation pus, granulations, 
and sequestrums of bone were found. There were twenty three recov 
encs a mortality of 54 per cent 

These cases were studied to determine the conditions that influence 
the prognosis. One factor appeared to exert a striking effect upon tho 
mortality Calculating the percentage of loss of weight, determined from 
the onset of the ear infection to the day of operation it was evident 
that an acute loss of weight of more than 10 per cent frequently fore 
shadowed a fatal outcome for the patient Upon this basis, further 
analysis of the fifty cases submitted to operation disclosed that of twenty 
six patients who hod lost less than 10 per cent of weight at the time of 
operation, there were twenty-one recoveries a 19 per ceut mortality 
while of twenty four patients who had lost more than 10 per cent of 
weight, there were only two recoveries, a 92 per cent mortality 

B Analysts of Medically Treated Cases Sixtj nme patients pre- 
sented the syndrome described but were not operated upon Only ten 
infants recovered, a mortality of 85 5 per cent These patients were 
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treated with transfusions, dietetic changes, hypodermoclysis and phlebo- 
elysis The mortality of this group and that of the group opei ated upon 
after a 10 per cent loss of weight appeared significantly alike 

ANALYSIS OF AUTOPSIES 

There weie twenty-five autopsies m this senes — eleven fiom the 
surgically treated group, and fourteen from the medically treated group 
In the former the operative diagnosis was venfied An acute inflamma- 
tion of the meninges was piesent m one patient In the medically 
treated gioup otitis media and mastoiditis weie demonstrated m alL In 
addition, osteomyelitis of the petrous bone was discoveied m two patients 
and a sinus thrombosis, m one 

Many otologists are undei the impression that the antrum of an infant 
normally contains d6bns and cloudy material On this basis they are 
fiequently skeptical of the diagnosis of mastoiditis made at the operat- 
ing 01 autopsy table Wishart 10 made a controlled study of the infant 
antrum at autopsy He observed that the mastoid antrums of infants at 
autopsy were as a lule healthy and that the presence of infection or ac- 
cumulations was antemortem m origin Oui own observations confirm 
these conclusions 

TREATMENT 

The opeiation consisted of bilateral mastoid antrotomy and drainage 
performed, m most instances, under local anesthesia The simplicity of 
the procedure offered practically no operative risk Rabbmer 11 reported 
nme eases of masked mastoiditis He concluded that unilateral antrotomy 
m the presence of bilateral otitis media pioved inadequate Our ex- 
perience coincides with this view, for it is possible that there may be a 
localized pocketing of pus on the othei side 

Supportive measures were used before and after operation It served 
to increase and elevate the patient’s resistance until the infection sub- 
sided 

Mam pin sieians unfortunately believe that operation is indicated only 
if the patient has the classical signs of mastoiditis or that operation is 
not necessarily urgent and should he postponed as long as possible Such 
temporizing seems to carry a high mortality rate and is contrary to the 
general surgical principle that an opeiative procedure offers less risk 
before the infant has become cachectic and athreptic 

The otologist and pediatrician should realize that this disease repre- 
sents an emergency comparable to an acute appendicitis. Surgical inter 
vention should be instituted before there is a severe loss of weight It 1S 
only in this way that the mortality can be appreciably diminished. 

CONCLUSIONS AND SUMMARY 

Undernourished, undera eight infants were found especially susceptible 
to masked mastoiditis 



BLOCH AND 1LER0LLA MASKED MASTOIDITIS 


633 


The disease seemed to follow a distinct clinical courso and was main 
tested by otitis media and gastroenteritis. 

The prognosis depended upon early bdatcrol mastoid antrotomy, as 
evidenced by our mortality statistics. 

The mortality in the medically treated group was 85 5 per cent 
Bilateral mastoid antrotomy earned a mortality of 54 pei cent 
Operation performed before there was an acute loss of more than 10 
per cent of the body weight earned only a 19 per cent mortality 

Operation performed after thcro t\as an acute loss of more than 10 per 
cent of the body weight earned a 92 per cent mortality 
The response to early operation evidenced by the rapid regression of 
the intestinal symptoms and prompt response to supportive therapy war 
ranted the diagnosis and defended the treatment 

We are indebted to Dr George Brockway attending in pediatric*, for helpful 
advice and guidance in thii study 
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ACUTE LYMPHATIC LEUCEMIA IN CHILDHOOD 


A Study op Sixty Cases With Especial Reference to the 
Cytologic Characteristics of the Blood 

Stephen D Mills, M D * 

Rochester, Minn 

A CUTE lymphatic leueemia, although a relatively uncommon disease, 
L occurs not infrequently m childhood Warren 1 in 1928 gathered 
reports of 500 cases from the literature, beginning with the first descnp 
tion of the acute form of lymphatic leueemia by Fnedereich 2 in 1857 
Sixty cases of acute lymphatic leueemia among children have been ob 
served at the Mayo Clime between the years 1921 and 1933, and from 
them an analysis has been made of the clinical and hematologic findings 
In moie than half of the sixty eases the patient was in the first four 
} ears of life, the youngest being eight and a half months of age and the 
oldest, thnteen and a half years Males predominated over females in 
the ratio of 36 24 This predominance was especially marked during 
the first four veal's of life when males outnumbered females two to one 
The piedommance of the disease among males has generally been recog- 
nized by Wairen, Waid, 3 and Ordway 4 The tendency for the condition 
to affect childien in the age gioup from one to four years has been 
mentioned by Ramsey, 5 who found m his senes of 100 cases among chil- 
dren that twice as many childien in this age group were affected as were 
those in the gioup between the ages of four and eight years The inci- 
dence of the disease in cases included in this paper is given in Chart 1 
The clinical pictuie of the disease is so generally known that little 
need be said about it here The onset of the condition was often insidious 
and began with an infection of the upper portion of the lespiratory tract 
in more than half of the cases Infections of the respiratory tract are 
not geneiallv lecogmzed as piecursors of acute leueemia, and the fre- 
quency of their occurrence m the present series is to be emphasized 
Warren has drawn attention to this and classifies the prodromal svmp 
toms into three gioups (1) sore throats and enlarged tonsils, (2) nicer 
atne stomatitis, and (3) "colds that hang on ” 

Palloi and enlaigement of lvmph nodes, usually of those of the cerucal 
group, were the most frequent initial symptoms, and the} occurred m 
fifteen and fourteen cases, respectively The next most common initial 
symptoms weie cachectic m nature and occurred m ten cases, these in- 
cluded weakness m four, listlessness m three, irritability m one, an 
restlessness at night in two Less frequent were pains in the extremities 
and hemorrhages, which occurred in six and three eases, respective!} 

•FeUon in Pediatrics the Majo Foundation now residing in Westfield ^ 
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The relation of subjective symptoms appearing first as initial symp- 
toms and then later after the onset of leucemia was as follows fever 
and night sweats were initial symptoms in two cases and appeared after 
the onset of leucemia in twenty four, weakness was initially present m 
four cases and later m nineteen anorexia occurred initially in none but 
later m eighteen listlessness occurred initially m three and later in 
twelve irritability initially in one and later in twelve difficult breathing 
initially in none but later in thirteen painful extremities initially m 
three and later m nine restlessness at night initially m two and later 
in eight, and abdominal pains initially m two and later in five 
The relation of objective symptoms appearing first os initial symptoms 
and then later after the onset of leucemia was as follows enlarged lymph 
nodes were initial symptoms in fourteen cases and appeared later in 
forty-one an enlarged spleen occurred initially in none but later in 
fifty four hemorrhages occurred initially in three and later in forty 
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Chart 1- — Atf-o and s«x Incidence of acute lymphatic leucemia. 

seven pallor initially in fifteon and later in thirty five and an enlarged 
liver initially m none but later in forty nine 

It is often possible by examination of the blood to make a diagnosis 
of acute lymphatic leucemia in the presence of indefinite complaints, such 
as weakness, listlessness, anorexia and irritability, before tho appearance 
of the more classical symptoms of enlargement of the liver and spleen 
and hemorrhages in the skin and mucous membranes. Ordinarily acute 
lymphatic leucemia in childhood runs a course lasting about ten weeks, 
and the diagnosis in most instances is not made until the disease has run 
more than half its course Routine morphologic studies of the blood 
among patients with weakness pallor, cachexia unexplained fever, and 
enlargement of the lymph nodes will frequently establish the diagnosis 
early in tho course of the disease. 

Becauso of the relatively greater incidence of acuto lymphatic leucemia 
in early childhood at tho time when the lvmphatic structures of the 
bodj attain their greatest development and uhen the blood normally 
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contains a larger proportion of lymphocytes, the diagnosis of leucemia 
of the acute lymphatic type at times becomes exceedingly difficult As 
the clinical features are not always chaiactenstic, careful examination of 
the blood usually will assist one m making the diagnosis The lesults of 
such studies of the blood in these sixty cases of acute lymphatic leucemia 
aie repotted lieie 

It might be well to say a word about the noimal blood picture in 
infancy and childhood as it appeal’s in the standard woiks on the sub 
ject 0 7 8 At birth, values ioi hemoglobin, eiythiocytes, and leucocytes 
aie all above the noimal figuies foi adults This is attributed to the 
ovei activity ot the bone manow whieh cames over fiom fetal hfe By 
the Sahli method the hemoglobin content of the blood averages more 
than 100 pei cent, until the age ot two necks, falls lapidly to 75 per cent 
at six months and stays there foi the lemaindei ot the first yeai After 
this period, there is a giadual use to an adult value of from 85 to 100 
per cent, which is attained at sixteen years of age 

The erythioeytc count 3 at bntli vanes fiom 5,000,000 to 9,000,000 per 
cubic millimeter of blood , this value tails to 5,000,000 at the end of two 
weeks and then deei eases giadually to between 4,000,000 and 5,000,000 
pei cubic nulhmetei at six months ot age Prom then on there is a 
gradual mciease to the adult value of 5,000,000 p>ei cubic millimetei at 
fifteen oi sixteen years of age 

Leucocytes, accoiding to Lippman, 7 aveiage 16,000 per cubic nulh 
metei of blood at birth, use shaiply to 22,000 at twelve houis, then fall 
lapidlj to from 7,000 to 10,000 pei cubic millimetei at five days Wash 
bum’s 9 lecent woik emphasizes the maiked vai lability ot leucocyte 
counts among normal, healthy infants There is a giadual use to 10,000 
per cubic millimetei which is maintained during the remaindei of the 
first year, this is followed by a slight fall in the total number of leu- 
cocytes until the fourth year when an aveiage of 9,000 per cubic milh- 
metei is reached, in accoi dance with the figuies of Peilm 10 The number 
remains constant until the eighth yeai, then deci eases giadually to adult 
figures at the sixteenth year Tlieie is a normal physiologic variation m 
the total leucocyte count which is maiked by an increase that takes place 
between 2 and 4 pm and a similar mciease that takes place between 
these same hours m the eaily morning This has been shown by Sabm, 
as well as by Shaw, 12 to be due to an mciease m neutiophiles in the 
penpheial cnculation As most of the blood counts m the present cases 
were done in the morning, vanations due to physiologic changes largely 
are eliminated 

The differential leucocyte count indicates that the percentage of neu 
ti oplules vanes inversely with that of the lymphocytes 0 The neu 
trophiles compose from 60 to 70 per cent of the total number of leuco 
cytes at bnth, decrease to a number equaling the lymphocytes at f° rt ^ 
eight hours, and continue to deciease to 30 per cent at the end o 1 
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first week of life At the age of five years, the percentage of neutroplnles 
ogam ha i risen to equal that of the lymphocytes and from then on always 
exceeds the latter The ago at which the adult neutrophile lymphocyte 
ratio is reached is sixteen years The lability of neutroplnles is notable. 
Then percentage of tho total leucocyte count may vary from 38 to 61 
m six hours T The monocytes range from 7 to 10 per cent during the 
first year of life, but they thcreoftoi decrease in number The eosino- 
philes may comprise 6 per cent of the total number of leucocytes from 
the ages of three to five years but arc fewer after that time The 
platelet count is \anablo if low at birth, it tends to rise and vice versa 
The usual numbei of platelets in tho blood dnrmg infancy and childhood 
is between 200 000 and 300 000 per cubic millimeter by the direct method 
using sodium citrate os tho diluent and no stain 11 The numerous vana 
tions in tho methods of counting platelets in which normal \alues range 
from 200 000 to 700 000 per cubic millimeter depending on the method 
employed rnako such counts worthless unless the method used and its 
normal value arc understood. 

Immaturity in the erythrocytes and a shift to tho left indicate e of mi 
maturity in the leucocytes are normally present the first few days after 
birth. Normoblasts are seen m decreasing numbers up to fi\e days of 
ago Poly chromatophilm and oiusocytosis are normally found during the 
first two weeks of life Metamyelocytes and a few myelocytes occur 
normally during tho first week after birth Immaturity of the leuco- 
cytes is readily produced by infection in infancy duo to the lability of 
tho bone marrow at this age. It is this factor which at times makes tho 
diagnosis of leuccmia among young children extremely difficult 

STUD IE3 OF THE BLOOD IN ACUTE LTAI1 HATIO LEUCEMIA 

Secondary anemia was tho rule, with low values for hemoglobin and 
foi erythrocytes Few other conditions in childhood present such a 
picture of severe and long-staudmg secondary anemia In most cases, 
the concentration of hemoglobin was about 30 per cent by the Dare 
method and erythrocytes numbered from 1 000,000 to 2 000 000 per 
cubic millimeter of blood The presence of normoblasts poly chroma to- 
phiha and amsocytosis usually was encountered. Absence of these fea 
tures indicated a lock of regeneration of tho erythrocytes and an aplastic 
type of blood picture Tins is not uncommonly found m the terminal 
stage of acute leuccmia 

Renewing the leucocyte counts in this series of sixty cases of oente 
lymphatic lcucemiu using a median value of 10 000 per cubic millimeter 
as tho dividing lino between a low and high Icucocyie count, thirty-eight 
patients had counts whose median was greater than 10 000 per c.mm The 
highest count in the group was 1,580 000 leucocytes per cubic millimeter 
Four patients had leucocyte counts that ranged constantly near tho 
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median of 10,000 per cubic millimeter Eighteen had counts whose 
median value was less than this Of fouiteen selected patients studied 
over a long period, all but one had a median leucocyte value less than 
10,000 per cubic millimetei (Table I) In only two cases did these values 
exceed 5,000 per cubic millimeter 


Table I 

Severe Secondary Anemia and Leccopenia Median Values in Fourteen Cases 
of Acute Lymphatic Leucemia Studied Over Long Periods 


CASE 

HEMO 
GLOB IN, 
PEE CENT 

EB.YTHEO* 

CYTES 

LEUCO 

CYTES 

LEUCOCYTE 

COUNTS 

TOTAL NUMBEE 

LEUCOCYTE 
COUNTS HIGHEK 
THAN 10,000 
PER C Mil 

i 

35 

2,220,000 

4,900 

29 

G 

2 

44 

3,370,000 

4,900 

33 

1 

3 

40 

2,520,000 

3,600 

17 

3 

4 

40 

2,560,000 

4,650 

57 

13 

5 

25 

1,610,000 

5,000 

11 

0 

6 

41 

2,630,000 

4,800 

32 

11 

7 

47 

2,770,000 

8,900 

14 

5 

8 

34 

2,590,000 

6,100 

IS 

1 

9 

40 

2,080,000 

3,400 

21 

0 

10 

30 

1,800,000 

4,200 

18 

7 

11 

33 

2,310,000 

4,800 

18 

0 

12 

23 

1,530,000 

3,350 

14 

0 

13 

37 

2,820,000 

28,400 

44 

34* 

11 

26 

1,660,000 

4,100 

14 

0 
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Inp thirteen cases < rn' •ie*' n'v.n * IV, P er cent of aI1 the 'eucocyte counts In the remain 

the median leuc^ne counts hlgher tfmnToOO m "“ meter In onl ^ tw0 ln3tanceB were 


It is to be noted that approximately a thud of the sixty patients had 
a leucopemc phase at some time duung the eouise of the condition 
Eleven of these were followed for penods varying fiom thiee weeks to 
three and a half months Daily counts were made in most cases in which 
it was demonstrated that the leucopemc phase was not transitory In 
some cases leucocytosis which could not be attubuted to infection was 
noted It is possible that in some cases the disease may run its entire 
course with no leucocyte count above the normal range It must also be 
stated that the cases chaiactenzed by normal oi subnormal leucocyte 
values were not those in which patients weie most actively tieated with 
radiotherapy They maintained a low leucocyte count for long intervals 
during wluch no tieatment was given The clinical aspect in these cases 
did not vary from that m the moie usual type of case m which the 
leucocyte count was high The presence of definitely immature leuco 
cytes in the peripheral cn dilation established the diagnosis of acute 
lymphatic leucemia m every case when followed foi a sufficiently 1 0I1 £ 
time It seems worthy of repetition that the conception of acute lym- 
phatic leucemia as a disease typified bv an increase m the leucocyte 
count is erroneous, since a third of our cases failed to beai this out A 
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physician must be on Ins guard not to pass over those cases m which the 
leucocyte counts are low or which present other features of leucemia 
This mav be avoided by repeated examination of the blood smears for 
immaturity in the leucocytes 

MORPHOLOGIC CHARACTERISTICS OF THE LEUCOCYTES IN' ACUTE LYMPHATIC 
LEUCEMIA 

Tho morphologic characteristics of the leucocytes were reviewed m six 
cases in which patients were followed for as long as three months, the 
blood smears were taken at short intervals and m most cases daily 
Immaturity of the lymphocytes back to the stem cell could be demon 
strated in every case Since immature cells were not present in every 
smear, repeated examinations of the blood, taken at frequent intervals 
often were necessary to discover their presence. In two cases it was 
noted that the type cell was approximately 12 microns m diameter, with 
a bluish rim of cytoplasm so small as to appear absent in somo instances. 
On casual observation these cells could easily be mistaken for normal 
lymphocytes, but more careful inspection of the nucleus revealed that 
the chromatin was arranged in fine strands sharply demarcated from the 
para chromatin Nucleob were frequently seen in these nuclei Oc 
caaionally an immature lymphocyte was seen with a stippled appearance 
of the nuclear chromatin m contrast to the more usual type cell with 
the stnnglike arrangement of chromatin The persistence of such ira 
mature cells in tho blood in spite of their small size established the 
diagnosis of acute lymphatic leucemia. 

By studying the blood smears for a long time in almost every case, it 
was possible to demonstrate the presence of lymphocytes with indented, 
notched, cleft, bisected or lobulated nuclei The more immature the 
cell, the greater the tendency to irregularity of the nuclear border The 
outline of these cells is well illustrated m Fig 1 In all these primitive 
cells the fine sievebke arrangement of chromatin distinct from the para 
chromatin ond the presence of nucleoli established the immaturity of 
the cell The amount of cytoplasm of these cells was small the cyto- 
plasm was bluish gray with a clear perinuclear zone, and it contained 
azure granules that were very fine in all but one case Such cells are 
probably to be classed as Rieder forms and havo been well depicted m 
tho work of Pappenheim 14 Downev 19 and more recently of Gittins. 1 * 
Tho frequency with which this type of immature cell was encountered 
and its rather striking appearance seem worthy of emphasis 

Plasma cells were ofton found containing very dark cytoplasm with a 
round or oval nucleus, usually eccentric in position and filled with 
heavy dark chromatin strands that almost completely covered tho para 
chromatin These cells were not a constant finding in any case m which 
they appeared and their significance cannot be stated 
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In seveial cases unusually small lymphocytes and neutioplnles with 
matuie nuclei weie noted, langmg fiom 5 to 7 micions m diameter The 
gianules m the cytoplasm of these neutiophiles weie somewhat coarser 



Fig 1 -Unmapire lymphocytes with nuclear indentations seen in acute lyniphs 
leucemla. Variations in nuclear contour and narrow band of cytoplasm about nuclei 
may be seen (X1000) 

than noimal and their nuclei lathei pylmotic Such cells weie taken as 
evidence of unusual activity of the hone marrow which pouied out cells 
into the blood stream before they had ripened to matme sizes 
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A shift to tho left and the appearance of toxic changes in the polj 
morphonuclear neutrophiles were not uncommon Immaturity often 
occurred in both mjeloid and lymphatic senes at alternating periods, 
so that it was necessary to follow the blood smears over extended periods 
to determine m which senes the immatnnty predominated The lability 
of the bone marrow m childhood may account for this finding A less- 
ened degree of iminntunty appenred to parallel the subjective improve- 
ment of the patient. 

The toxic neutrophile was frequently seen and was charactemed by 
the dark, pjknotic nature of the nuclear chromatin which was irregular 
in distnbution The neutrophilic granules m the cytoplasm vaned 
greatly in size shape and in staining intensity tending to bo coarser 
than usual and more angular than round Vacuoles not uncommonly 
occurred in the cytoplasm and the cell border was often irregular and 
ill defined The immature lymphocytes showed vacuolization and frag 
mentation very frequently 

Tho erythrocytes exhibited the usual picture of secondary anemia with 
amsocytosis, polvchromatophilia and the presence of reticulocytes and 
normoblasts, indicating good regeneration of the erythrocytes An 
aplastic blood picture was not encountered in the cases in this senes. 

The platelet counts by the citrate method were uniformly low in all 
instances in which they were made. This finding has been noted m the 
literature and in the chrome form of the disease has been used bj some 
os a differential point to distinguish lymphatic leucemia from tho myelog 
enons type, since the latter is usually accompanied by an increase in 
platelets It has been stated by Minot and Buckman 17 that on increase 
in the blood platelets is indicative of improvement 

EFFECTS OF BLOOD TRANSFUSION 

After transfusion of blood the values for hemoglobin rose rapidly, the 
orythrocjto count less rapidly Whereas the valuo for hemoglobin in 
some eases rose the daj following transfusion the erythrocyte count did 
not attain its maximal increase until the third daj aftor this procedure 
The effects of transfusion on the leucocytes were threefold first the 
total count tended to return to normal that is, if it had been high there 
was a decrease and if low, a rise The maximal effect was noted from 
three to five davs after transfusion Second the degree of immaturity 
of the leucocytes became less, and third the normal ratio of neutrophiles 
to lymphocytes was restored Subjective improvement was the usual ac 
corapanunent of these changes 

EFFECT OF RADIUM AND ROENTGEN THERAPY 

Treatment with radium and roentgen rays causes a more rapid and 
pronounced fall m the number of leucocytes m the circulating blood 
when their numbers arc greater than normal. Minot and Spurting 1 * 
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found an elevation of the leucocyte count and of the numbei of neu- 
trophiles m the first twenty-four hours following tieatment with loent- 
gen rays of a leucemic patient Following this, there was a deciease in the 
leucocjte count and m the neutrophile count which leached then lowest 
values six days aftei tieatment A slight decrease m lalues for hemo- 
globin and erytliroeytes follows the use of ladiotheiapy The lympho- 
cytes are 1 educed m numbei more lapidly than are the neutiophiles, so 
that a lelative poljmoiphonuclear neutiophile leucocytosis lesults 
Radiotherapy has a moie lasting effect than turns fusion hut is less 
marked with each repetition Following this pioeedure, too, a sense of 
well-being is restored 

EFFECT OF INTERCURRENT INFECTIONS 

Intel cui rent infections had no constant effect on the leucocyte level, 
noi was there an mciease in the number of neutrophiles m the four cases 
m which infection oecuned and in which blood smears were studied In 
two eases there was a use in the total leucocyte count, but no accompany- 
ing increase in neutiophiles In one case a definite increase in immatu- 
rity of the leucocytes occurred as a result of mtercunent infection 

TERMINYL LEUCOCXTE COUNTS 

The leucocyte counts at death weie followed in sixteen cases m which 
lecords were made withm the last tluee days of Me In only one case 
was theie a terminal use, which may be explained as the last burst of 
activity of the ovei taxed bone marrow The otliei fifteen patients had 
leucocyte counts which remained at their previous level 01 showed a 
terminal decrease In eight cases transfusions 01 radiotherapy within 
the last three days of life might be considered causative factors m the 
terminal fall m the leucocyte counts where previous levels had been 
elevated Theie was no tendency noted toward terminal increase m 
leucocytes, in seven cases m which leucocyte counts v ere low, with the 
possible exception of the first case cited In fact, the converse was more 
generally true, and it indicated exhaustion of the hematopoietic depots 
as death approached 

SUMMARY 

Acute lynnphatic leucemia, although laie, is a disease that occurs not 
infrequently m childhood, especially m the first foui } ears of life The 
condition predommates among males m all age gioups, especially affect- 
ing those in the youngest age gioup In appi oximately a third of the 
cases, the leucocyte count is less than 10,000 per cubic millimetei of 
blood A high leucocyte count is not necessary to make the diagnosis 
Marked secondary anemia usually is present The most leliable diag- 
nostic finding is the repeated observation of immaturity m the lympho- 
cytes back to the stem cell Morphologic findings of fiequcnt oeeunenec 
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in the blood smears in cases of acute lymphatic leucenua or© stem cells 
of unusually small diameter, Rieder forms, plasma cells and toxic neu 
trophilea The effects of transfusion, radiotherapy, and mtercurrent 
infection on the blood are noted. The terminal leucocyte counts tend to 
be low It would be possible to make the diagnosis earlier in more cases 
if routine morphologic examinations of the blood were made 
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LOW CALCIUM TETANY OF THE NEWBORN 

Review of the Recent Literature and Report of Another Proved 

Case 

J vcob L Rothstein, M D 
New York, N Y 

C ASES of low calcium tetany m the newborn me being repoited in 
the liteiatuie with increasing frequency Recently, the author 1 
described a case of tetanj of the newborn Minch he had obsened over 
a year ago Hjpeipjrexia had been present from birth, and twitches 
and convulsions had appealed on the thirteenth and seventeenth davs 
of life The blood calcium concentration had been 7 4 mg In this 
repoit mention was made of only three prroi repoits in the literature 
of proved cases of low calcium tetanj occumng within the first thiee 
weeks of life (Shannon’s third case, 2 Bass and Ivaielitz’ first case, 3 
and Maslow’s third case 4 ) Unfortunately, repoits bj r Nesbit 3 and Sm- 
coek 6 had been overlooked Nevertheless, of the six cases comprising 
Nesbit ’s lepoit, only the first ease had a sufficiently lowered calcium con- 
centration (8 mg ) to be included m the above list of proved cases of low 
calcium tetany of the newborn In Smcock ’s two cases the blood calcium 
concentrations were 7 0 and 6 0 mg, lespectnely, m the presence of 
marked hypeitonia of the muscles of the extremities, positive Chvostek 
phenomena, and a 4 milliampere cathodal opening contraction to the 
galvanic cuirent In addition, m his second case projectile vomiting 
and hyperpyrexia occuned. 

Seveial other leports have appeared in the liteiature since the prep- 
aration of the author’s first papei In June, 1933, Small 7 reported the 
onset of twitchings of the face and of the extremities m a nine day-old 
mfant with a convulsive seizure on the eleventh day On the sixteenth 
day of life, a week after the onset of symptoms, the calcium content of 
the blood was detci mined foi the first time and found to be 5 6 mg pei 
hundred cubic centimeters of serum Calcium chloride was given orally 
with resultant cure The Chvostek and Trousseau phenomena were nega- 
tive, and no laryngospasm was noted 

In Septembei, 1933, Guild 8 described the appeal ance in a two-daj r -old 
infant of spastic seizures accompanied by laryngeal stridor, cyanosis, 
and positive Chvostek and peroneal phenomena Although the spinal 
fluid calcium content was found to be 3 9 mg pei cent, the blood calcium 
content was not determined Since the spinal fluid calcium is approx- 
imately 45 per cent of the blood calcium, the corresponding blood cal- 
cium would piobably be 9 mg Therefore, although the case is leported 
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under the title of “ Tetany of the Newborn it is not a proved on c, The 
author herself states The most we can sa> is that we cannot prove 
its absence, especially smeo the spinal fluid calcium was somewhat low 
though I do not believe that tho babj had tetany ’ Guild also quotes 
the history of a tcn-day-old infant (Case 3 on p 50 of her report) who 
had had sc\cro diarrhea for three dayB followed by twitchings of the 
face and arms for se\cral dajs with a blood calcium content of 6 mg 
per cent and a pho. pliorus of 9 6 mg per cent. However examination 
of tho spinal fluid revealed a definite xanthochromic discoloration and 
the symptoms did not yield to calcium therapj An overdose of 
parathormone resulted in a rise of the blood calcium and phosphorus 
levels at the time of death to 20 rag and 15 mg respecti\elj At 
necropsy normal parathyroids and a large intracranial hemorrhage were 
found. The absence of other hemorrhages particularly of intestinal 
hemorrhages was interpreted as pointing against tho overdose of para 
thonnone bawng been tho cause of death Apparently the case was 
one of totany combined with an intracranial hemorrhage Tho per 
sistence of symptoms in spite of calcium therapy was probably due to 
the intracranial hemorrhage 

Shortly thereafter Bloxsom and Nicholas* described two cases of 
twitching occurring during tho first day of life Since the calcium con 
tent was not detomimed m their first case, the case remains unproved 
Although the blood calcium content was relatively normal (9 2 mg) 
m their second case, tho loniznble calcium concentration was low 

In February, 1934 Craig 10 reported an authentic case of low calcium 
tetany in a newborn infant Generalized convulsions and facial twitch 
mgs occurred from the ninth to the fifteenth dav A diagnosis of cerebral 
hemorrhage was made On the sixteenth dav the calcium and phos 
phorus concentrations were 7 3 mg and 4 4 mg respectively Oral cal 
cium therapy was given but the convulsions continued (52 and 33 
seizures on the seventeenth and eighteenth days respectively) Follow 
ing an intramuscular injection of calcium on the eighteenth day, the 
symptoms promptly ceased. Mthough tho Chvostek phenomenon had 
been positive carpopedal spasm and laryngospasm were not present at 
anv time during the illness 

Gabermon 11 is quoted b> Bass to hn\e found a blood calcium con 
centration of 5 3 mg in a newborn infant with vomiting, hvperp-\ rexia, 
and convulsions. This cose has not been reported to doto 

The increasing frequency of occurrence of these cases of low calcium 
tetany of the newborn sureh cannot be due to an increasing incidence 
of the syndrome It is more likch that the pediatrician has been made 
awaro of the existence of tho disease in the newborn b> tho report of tho 
early cases mentioned previous!} He is now alert for an> clinical man 
ifestations of tetany and realizes the necessity for determining the cal 
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cram content of the blood in any case of twitches or convulsions of 
unexplained etiology in the newborn It is likely that a fair propor- 
tion of the cases of convulsions in newborn infants which terminated 
fatally in the past and weie diagnosed as so called “cerebral injuries” 
actually may have been unsuspected cases of low calcium tetany in the 
newborn, 

A second proved ease of low calcium tetany has been observed by 
the author within a period of fifteen months 

Baby K, a wale infant, weighing 6 pounds 12 ounces, iwia delivered by means 
of low forceps by Dr Heilman at the Lenox Hill Hospital At the time of delivery, 
the infant’s oral and nasal passages were filled with meconium which was removed 
digitally The infant was somewhat cyanotic, crying feebly from time to time. 
The temperature was subnormal (97 2“ f) Toward the end of his first day of 
life, the temperature rose to 103 8° F , and the respiratory rate rose to 75 per 
minute Physical examination revealed the presence of labored respiration, dilata 
tion of the alae nasi, cyanosis of the lips and of the nail beds of the fingers and the 
toes, and dullness with crepitant rales at the left base A positive Chvostek 
phenomenon was elicited A diagnosis was made of a pneumonia secondary to the 
aspiration of meconium at birth GO, and oxygen were administered in an oxygon 
tent, the color improved, and the respirations became less labored After ranging 
between 102° and 103° F for thirty six hours, the temperature fell to normal on the 
third day During the febrile stage, fluid was supplied by clyses, and nn intramuscular 
injection of paternal whole blood (50 c c ) was given toward the end of the second 
day Several hours later, sbght transient twitches of the facial and extremital 
muscles were observed but did not again recur during the course of the pneumonia 
The Moro test was negative for any evidenco of cerebral injury The chest signs 
gradually cleared The respiratory rate remamed elevated although the respirations 
seemed leBS labored, and the temperature remained normal. 

A formula consisting of evaporated milk, water, and dextnmnltose was well taken 
and the infant, after having gamed initially as a result of the retention of the fluid 
given by clysis, continued to gam in weight On the fifth day a second intra 
muscular injection of paternal whole blood (30 c.c ) was given and was well 
absorbed The infant seemed completely well 

Suddenly at the end of his seventh day of life, twitekmgs of the legs, arms, 
and eyelids were noted, lasting for several minutes and being accompanied by a 
sbght degree of cyanosis Following this, the infan t slept well and took his feedings 
eagerly On physical examination the fontanel was not bulging, the refloxes were 
normal, but the Ohvostek sign was still positive The reaction to the Moro test was 
again normal in character 

Eight hours later, on the eighth day of life, twitchings of the arms and legs were 
again noted lasting for about half a minute, being followed by a generalized con 
vulsion lasting for three min utes. Physical examination revealed a normal Moro 
phenomenon but, although a much more positive Chvostek reaction was cbcited, no 
carpopedal spasm or laryngospasm was present, the chest was clear, but a thin 
purulent discharge was observed m the right ear canal A tentative diagnosis of 
low calcium tetany of the newborn secondary to the pneumo nia and the subsequent 
acuto right otitis media was made A specimen of blood was taken for chemical 
analysis and 10 c.c. of calcium gluconate (10 per cent solution) were given in 
travenously through the same needle The calcium content of the blood was found 
to be 7 6 mg per 100 c c of serum (The phosphorus content was not determined 
because of an insufficiency of serum m the specimon sent for the determination.) 
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Thereupon one ampule of calcium gluconate (10 o-C, of a 10 per cent solution) 
wni given intravenously each day Calcium gluconate and viosterol in increasing 
dote* were given orally Two injections of the calcium gluconate wero given intra 
mutcularly daring the first two dayi of therapy 

No more twitching* or convulsions were observed nnt.fl the eleventh day of life 
(on the third day of calcium therapy), when twitching of the fnrlal muscles for a 
duration of two minut es was noted The intravenous and the oral therapy were con 
tinned throughout the second and third weeks, for a second blood deter minati on 
done on the fifteenth day of life (on the eighth day of therapy) revealed a blood 
calcium and phosphorus content of 7£ mg each per hundred cubic centimeters of 
serum. The general condition continued to improve, the infant gained in weight 
although the thin purulent aural discharge persisted without a febrile reaction. The 
Chvostek phenomenon remained positive nntil the end of the second week of life. 
Carpopedal spasm and laryngo spasm were not observed at any time during the 
illness. 

The Intravenous therapy was discontinued after fourteen daily injections h ad 
boon given, but the oral administration of calcium gluconate (45 grains per day) 
and of rioeteral (30 drops per day) was continued. A third blood calcium de- 
termination seventeen days after the institution of calcium therapy revealed a 
blood calcium content of 0 3 mg per 100 c.c. of serum. The infant was discharged 
three days later at the ago of three weeks after a gain of 2 pounds ornl 5 ounces 
over it* birth weight Save for the discharge from the right ear which had lessoned 
physical examination showed him completely normal. The mother was instructed to 
continue the daily oral administration of calcium gluconate and vio*terol for several 
week* to ensure the nonrecurrcnce of symptom* of tetany 

COMMENT 

Tiie only signs or symptoms of tetany present in this patient were the 
positive Chvostek phenomenon present from birth and the twitchmgs 
and convulsions occurring on the seventh and eighth days. Laryngo- 
spasm, carpopedal spasm and subcutaneous edema were not present at 
any time during the course of illness. 

This case serves to emphasize the fact that laryngospasm and carpo- 
pedal spasm, which are ordinarily considered cardinal signs of tetany, 
need not necessarily form part of the symptom-complex The presence 
of the positive Chvostek phenomenon had not been regarded as sig 
mfleant prior to the development of the twitches and convulsions for 
this sign is observed frequently m healthy newborn infants who have 
normal blood calcium concentrations and do not manifest clinical symp 
toms of tetany (Stevenson, Mitchell and Koch 11 ) The transient twitch 
mg of the face first noted on the second day of life during the course 
of the pneumonia, must have been the first symptom of active tetany 
although its significance was not recognized at the tune The twitch 
mgs of the muscles of the face and extremities followed by convulsions 
noted on the seventh da> were recognized as manifestations of active 
tetany, and treatment was instituted promptly 

It is of interest to note that the presumptive diagnosis of tetany of 
the newborn had been made and intravenous treatment begun prior to 
the analysis of the specimen of blood for its calcium content The di 
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agnosis was based on two factors first, the absence of any signs pomt- 
mg toward cerebial injury 01 meningeal involvement such as an ab- 
normal response to the Moro test, bulging of the anterioi fontanel, 
or the changes m the relieves noted in meningeal irritation, second, 
the presence of unexplained twitchings and convulsions occurring duiing 
the couise of infection m a newborn (the aspiration pneumonia and the 
purulent otitis media) 

Infection may precipitate the development of symptoms of tetany m 
an older infant, and that this occurs in cases of latent infantile tetany 
(low calcium concentrations without active symptoms) is well recognized 
Similaily, m the newborn latent tetany can exist as is shown by Steven- 
son, Mitchell, and Koch ’s 12 case of a normal newborn infant with 7 3 mg 
of calcium but -without clinical symptoms It would seem possible like- 
wise m the newborn foi an infection m such an infant to cause a 
precipitation from the latent stage (without clinical symptoms) into an 
active or manifest tetany, so that presumably, m the case quoted herein, 
the blood calcium may have been low at birth, and a latent form of 
tetany may thus have been piesent only to have symptoms occur as a 
result of the infection 

Certainly m the ease of low calcium tetany reported herein, the di- 
agnosis might have been completely overlooked m the absence of othei 
symptoms (laryngospasm oi carpopedal spasm) if the role of infection 
m precipitating symptoms of active tetany had not been so visualized 
Had one waited for the development of such suggestive signs as laryngo- 
spasm or caipopedal spasm before venturing the diagnosis of tetany 
and applying the proper therapy, the outcome might have been fatal 
This case emphasizes the necessity foi blood calcium determinations m 
all eases of convulsions or twitches m the newborn of unexplained 
etiology, even in the absence of other confirmatory evidence of tetany 
(laryngospasm, carpopedal spasm) 

Another point of interest is that the blood calcium content remained 
relatively unchanged after the first week of intensive calcium therapy 
even though the infant was symptom-free after the third day of therapy 
It was not until the end of the second week of therapy (after fourteen 
daily intravenous injections of 10 c c of the 10 pei cent solution of 
calcium gluconate) that the calcium concentration m the blood reached 
the level of 9 3 mg Even then, to pi event recurrence of symptoms from 
a subsequent lowering of the calcium content of the blood such as oc- 
curred m Powers’ 13 case, oral calcium and viosterol medication was con- 
tinued for three weeks after the baby’s discharge fiom the hospital 

SUMMARY 

1 A case of low calcium tetany m a newborn infant is reported. 
Facial twitchings fiist occurred on the second day of life during the 
course of aspiration pneumonia Twitchings recurred on the seventh 
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day of life and again on the eighth day, followed by convulsion. The 
blood calcium content was 7 6 mg Intensive therapy was instituted. 
Although symptoms of active tctan\ censed aftci the third day of 
therapy, the blood calcium content was relatively unchanged (7 6 mg ) 
at the end of a week of therapy and was raised to 9 3 mg only after 
two weeks of intensive intravenous and oral calcium therapy Vitamin 
D m the form of \ lostcrol was given to increase the absorption of calcium 
through the intestinal tract 

2 Tins is the second pro\ed case of low calcium tetany in tho newborn 
during tho first three weeks of life obscr\ed by the author within a 
period of fifteen months. 

3 The presence or absence of the Gluostek phenomenon is not of 
diagnostic significance Although laryngospasm and carpopedal spasm 
may bo present they must not necessarily form part of the symptom 
complex. The occurrence of convulsions or twitchings of unexplained 
etiology m a newborn infunt c\en in tho absence of other signs and 
symptoms of tetany , necessitates a blood calcium determination to estab 
lish or rulo out low calcium tetany 

5 The increasing frequency of reports of low calcium tetany m the 
newboni is obuously not due to an increased incidence of the syndrome 
but rather to increased watchfulness on the part of the physician and 
routine blood calcium determinations in cases of convulsions or twitches 
of unexplained etiology m the newborn. 

6 If the calcium content of tho blood were determined routinely in 
all such infants, it is probable that low calcium tetany would be found 
much more commonh m tho nowbom period than has hitherto been 
the cose 
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HEMIHYPERTROPHY 

Report op Four Cases 

Alfred James Scott, MD 
Los Angeles, Calif 

T HE literatuie on heinihyperti ophy is accumulating, but veiy few 
studies have been made outside of the woik of Gesell 1 who reports 
the matenal up to 1921 He considers the condition the result of some 
developmental disturbance dating back to an early embryonic stage 
and also as “a form of asymmetrical twinning due to a possible devia- 
tion in the noimal process of twinning ” 

The majority of cases occur in males , the right side is usually in- 
volved, nevi may or may not be present The mentality m some pa- 
tients is abnormal, in others it seems to be normal Three of our 
patients are apparently noimal, one is definitely abnoimal 

The sebaceous glands in some instances on the affected side seem 
to have an abnormal secietion, the sweat glands are abnoimally ac- 
tive, the growth of hair is tlnekei , the nails glow inoie lapidly, and 
also there is an earlier eruption of teeth The temperatuie on the 
affected side is reported to be one or two degiees higher than on the 
other 

Some patients have an extreme enlargement of the fingers oi toes 
on the affected side as the only abnormal hypertrophy 
Pathology — There is a unilateral hypertrophy of the soft structures, 
the bones, and occasionally of the internal organs, with the pituitary 
and sella turcica usually normal In the literature some of the patients 
are stated to look older on the affected side than on the other The 
half of the brain opposite to the affected side has been reported as 
enlarged or hypertrophied Microscopic examination shows that there 
is an increase in the interstitial connective tissue and m the tissue of 
the peripheral nerves 

Differential diagnosis from hemiatrophy is not difficult as there is 
no atrophy present 
The prognosis is good 

The method of treatment is usually determined according to the parts 
affected For some, orthopedic appliances are helpful, and m some 
cases, such as certain face abnormalities, operative interference is in- 
dicated 

From the California Babies Hospital and the Pediatric DeparLnent of the Cali- 
fornia Hospital, 
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In our search of the literature no case of congenital hemikyper 
trophj is recorded, some authors going so far as to state the condition 
is not hereditary Our cases of mother and daughter are therefore 
unusual 

Case 1 — D B. was first seen Mar 3, 1932, at the age of nine year* and one 
month- He toi the first child, delivered bv forceps at the seventh month of gestation. 
Hu birth weight, 6 pound* 3 ounce* does not eorre*pond to the gestation period- He 
was breast fed for two months, then artificial!) fed He was given cod liver oil and 
orange juice and *ome heliotherapy The flnt tooth erupted at the sixth month, 
and he wa* walking and talking ( T) at the end of the first year He ha* had measles, 
pertussis, frequent colds, and a tonsillectomy in 1630 Parental hlitory is unim 



?if 1 — Case 1. D H. A Note ilUTerence In site of leas. B Note scoliosis. 

portant for the condition under consideration. When seen he complained of fre- 
quent colds and a tendency to wheeling The physical asymmetry wa* noted on exam 
inntion, and the mother stated that when the lad was four year* old ho had an injury 
over tho left mastoid, at which time the difference in the legs we* noted. 

Physical examination shows the right hip leg, and foot slightly larger than the 


left- A compensatory scoliosis to the left 1* marked. 

The measurements of the shoal dor Bight arm Left arm 

to tip ulnar process 43.7 cm 43J2 cm. 

Palm of hand circumference 15.5 cm. 14.3 cm. 

Ant 6np spine Ileum to inner Bight leg Loft leg 

malleolus 09 0 cm. 68.5 cm. 

Bight thigh is 1 cm. larger than the left. 
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The right calf of the leg is 1 cm larger than the left 
He wears a size larger shoe on the right foot than on. the left 
He was referred to Dr I If Spiers for orthopedic consultation and his report 
shows “a marked difference in size and length of the left side, from the pelvis down 
ward, as compared with the nght There is a slight beginning structural scoliosis 
X ray films were made of the pelvis, spine, knees, hands, and feet They show 
changes in size and shape of tho left pelvis, left thigh, and left foot It is noted 
throughout that there is some delay m ossification of the smaller bones, particularly 
in the hands ” 



4 B 

Fig 2 Case 2 J B May 1934 Heroihypertrophj and congenital heart disease. 
(The distance between the lines Is 5 Inches ) 


Corrective shoeing and exercises were prescribed 
Mentally thi3 boy is normal for lus age 

Case 2 — J B , aged nine months, came to the Anita Baldwin Clime Dec 28, 1931 
She was the second child, delivered normally, but not breast fed. Birth weight was 
6 pounds 4 ounces The older child, a girl, is normal physically and mentally The 
family history is irrelevant except for the mother whose history is detailed in the 
next report 
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On physical examination, a small novas 1 cm in diameter was found on the right 
shoulder The musculature was falx, bat the infant could not rit alone. The 
anterior fontanel was small, the sagittal suture, open from the glabella to the 
posterior fontanel. The loft ude of tho skull looked smaller than the right, tlxe left 
arm and leg shorter tlian the right aide. Tho left middle and ring fingers wero 
flexed and coaid not be extended. 

The bock of tho head was flattened, and tho flngcra and toes clubbed. The lipe 
wero cyanotic. When tho child cried, the akin was darkened. 

The mother stated that the infant did not use her left arm until ahe was four 
months old At birth the left log was extended upward on the abdomen. At 
the present time she did not extend tho loft leg folly Talipes valgus of tho left 
foot was present. The left hand could not be completely stipulated and the left ear 
protruded more tlinn tho right. 



A. PC 


FiC. 3 — Com S Hr*. B. A The tilted head show* the slight difference between 
tho shies of tho face. Tho hand* show the dlfferenc* to a sU*ht extent P and <7 
Posteriorly the scoliosis is marked, as U the lec length. Tho difference in circuit! 
ferenco was not noted except bj measurements. 

The lungs and abdomen presented no abnormalities, but the heart had a harsh 
basal systolic murmur most pronounced to tho left of the sternum the murmur being 
transmitted in all directions — probably pulmonary stenosis. The reflexes wore not 
especially active, though present 

Under treatment she improved so that when scon Mar 21, 103 at tho ago of ono 
year the could sit aloao and had five teeth. The roentgenograms at this period 
showed normal epiphyseal growth for her age equal on both sides for arms and legs. 
The blood Wassenuann reaction vros negative. 

Dr H W Spiers examined the infant July 27 1032, and reported ‘ The infant 
is right liandod Tho loft arm Is approximately *4 inch shorter than the right 
the left leg is % inch shorter than the right. The circumference of the left calf of 
the leg Is % inch leu than the right, while that of the left thigh is inch less than 
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the right The left leg 13 bowed below the knee, and the foot is m talipes valgus 
Asymmetry of the face is evident The roentgenograms confirm the clinical findings 
though no congenital variation was found except m size ” 

Case 3 — Airs B , the mother of J B , \ias born in June, 1905, hence at the time 
of her visit was twenty six and one-half years old Her birth weight was 6% 
pounds, delivery was normal, and she was breast fed When she was nme years 
old, a slight limp was noticed, this was very marked when she was sixteen years old. 
She menstruated first at the age of fifteen years There was no record of a 
similar condition on either side of her family She was the second child of four, the 
others being normal She cut her first tooth at six months and walked at 15 months. 
The blood Wassermann reaction was negatne 

Dr H W Spiers reported the results of the examination 

‘ ‘ The left leg is I'M. inches longer than the right, the left calf of the leg VS inch 
larger than the nght, the left thigh is the same as the right The arm circumference 



A BO 

Fig- 4 — Case 4 M. G A Facial expression showing mental weakness B and O 
Anterior and posterior views showing difference in lege 


is about the same. There is sbght facial asymmetry, the left side being wider 
and fuller than the nght The spine shows a marked degree of structural scoliosis ’ ’ 

Case 4 — AL G, female, aged five months, entered the c lim e June 23, 1928 The 
father was sixty years old , mother, thirty eight years old There were three other 
children kvmg and well. The child was born at full term, weighing nine pounds, 
and wa3 breast fed Her disposition was reported as good, and she slept well. 
Bowel movements were regular 

On physical exa m i na tion the right side of the body, face, and extremities were 
all noted to be larger than the left 

In January, 1929, when she was eleven months old, roentgenograms were made 
(Dr Snure) 

The film of the lower half of the body showed no difference m osseous structures, 
the femur at lower end on nght side appeared larger because it was raised slightly 
from the film Soft tissues appeared to be about 50 per cent increased in size The 
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film of the upper half of the body Blunted an enlarged distorted heart shadow 
probably a combination of several heart lcaiom. Density in the upper mediastinum 
was increased — probably heart and large vessels instead of thymus. The trachea was 
displaced toward the right. Bight humeral appeared slightly larger than the loft. 

Only three oeaiflcation center* were preeent in the left wrist as against five in tha 
right wrist when carpal bone* alone are considered, the left wrist would suggest 
an ago of slightly less than two years. The right suggests an a g e period of about 
four years. 

A roentgenogram of the whole body by Dr K. 8. Davis of St Vincent s Hospital, 
in April, 1929, showed a marked difference m the tiro sides of the body especially 
in the extremities, the left arm being 50 per cent smaller than the right and the 
left leg showing about the same difference In else. There wne noted the presence of 
live carpal bones in the right wrist and only three in the left wrist. There were six 
well-developed tarsal bones in the right ankle and the same number in the left 
ankle, but not as well developed as in the right. The left tibia and fibula were shorter 
and narrower than the right. The left femur was the six© of the right The left 
radius and ulna were considerably smaller than the right The left humerus was 
smaller and shorter than the right and its epiphysis not as well developed or as 
distinct os the right The skull showed but little difference in the two sides on the 
basis of the rocntgcnographie finding*. 

Another roentgenogram in January, 1931, by Dr Bnnre *howcd that tha heart 
outline varied from normal in that the outline was extended about 1 cm. more than 
average from the sortie arch or the left side halfway down to the left apex. Whether 
this was an enlargement of the left a uncle or pulmonary artery could not be deter- 
mined. 

The aixe of the left arm appeared to be 50 per cent that of tho right The same 
number of epiphyses were present in each wrist, but those in the right were 50 
per cent larger than the left. The ossification center for the proximal eplphysce of 
the radius was distinct on the right aide and absent or questionable on the left Knee 
joints, except for rise, showed no variation, the right being 50 per cent larger then the 
left The left leg was 2^4 cm shorter than the right Single anteroposterior film 
of the pelvis showed the right side longer and larger than the left 

No orthopedic treatment was recommended by the orthopedist as the mental con 
dltion of the child prevented cooperation. Tho blood Waasermann reaction was nega 
tive. 

During the time she was under observation in the clinic, she was given cod liver 
oil and had on attack of pertussis from which she made a complete recovery In 
March, 1929, she was given thyroid gland substance 1 grain dnily which was con 
tinned to November of the seme year but with no apparent effect on the mental 
or physical condition. 

The child was subject to violent attacks of screaming, she would threw herself 
about, and it was with, difficulty that the attendants could keep her from doing 
injury to herself. She was a low type of imbecile mentally unresponsive to any per 
son. 

BTJltilARY 

Four cases of hemihypertrophy are presented two being - m mother 
and daughter One subject is male, the others female Three appar 
entJy are mentally normal one, abnormal, one patient has a nevus 
the others none The right side is involved m the male and two fe- 
males, and the left in one female 
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No abnormalities, such as any excessive sweating, sebaceous secre- 
tions, liany growth, 01 nail liypei trophy that are mentioned by some 
authors, weie noted One female infant had m addition a congenital 
caidiae lesion 

The treatment is essentially orthopedic to balance the body structure 


CONCLUSIONS 

Hemihypeitiophy is not as uncommon as has been suspected The 
careful physical examination of all infants and children should leveal 
the condition if it is present The statement that the condition is not 
heieditarj cannot be proved, as we leport a mother and daughter with 
the same complaint There is nothing abnormal m the epiphyseal 
centeis of these patients, so far as the roentgenogiams show The 
exact etiology has not been determined, but it is something in the 
eaily embryonic stage of development 

References, since the leport of Gesell in 1921, are appended for any- 
one interested in details of all the leported cases 

REFERENCES 

1 Gesell, Arnold Arcli Neurol. & Psyeluat 6 400, 1021 

2 Lockhart Mummery, J P Proc Boy Soc Med 17 1, 1924 

3 Stanton, J N, and Tuft, Louis J A M A 80 1432, 1923 (A complete 

bibliography of the German literature ) 

4 Lisser, Hans J A M A 82 1046, 1924 

5 Eeed, Alfred C New York M J 118 483, 1923 

G Hall, E. Geo Brit J Child Dis 18 21, 1921 

7 Coston, H B Med Bee 97 222, 1920 

8 Beed, E A Arch. Neurol. & Psyeluat 14 824, 1925 

9 Davidson, W C Proc Boy Soc Med 24 1340, 1931 

10 Paterson, D H., and Reynolds, P N Lancet 1 23, 1923 

11 East, C F T Proc Boj Soc. Med 19 40, 1926 

12 Updegraf, H L Am J Suxg 10 3, 1930 

13 McConnell, J N Arch Neurol, S. Psyeluat 2 136, 1919 

14 Speese, John Arch Pcdiat 31 278, 1914 

1401 South Hope Street 



STRAMONIUM POISONING 

A Review of the Literature and Report of Two Cases 

Robert E Jennings, M D 
East Orange N J 

R EPORTS of coses of poisoning m children from the ingestion of 
stramonium seeds are rclatncly uncommon, despite the prevalence 
of the Jirason weed 

Jimson weed, or as it is often called, Jamestown weed or thorn apple 
is known to botanists as Datum stramonium a species of the Solanacea 
or nightshade family to which also belong the red pepper, tobacco 
tomato, belladonna and bittersweet plants. It is a rank scented tall 
much branched narcotic annual herb attaining a height of from three 
to six feet with fhclobed trumpet shaped flowers, and broad ovate 
shallowly lobed leaves. Tho fruit is a four-celled spinous capsule con 
taming manj small black brown remform seeds which measure ap 
proximately three by two millimeters The plant flowers in lato spring 
and the fruit ripens m eaily fall 

The leaves and seeds of tho Datura contain hjoscyamino atropine, 
and scopolamine in varying amounts. In some analyses as much as 
0 33 per cent of the alkaloid atropine, has been found m tho seeds and 
about 0 2 per cent in tho leaves. 

A perusal of the carl} literature indicates that the hypnotic and nar 
cotic effects of members of the Datura species were known to tho 
ancients. Tho capacity of the plant for causing forgetfulness and for 
rendering victims susceptible to suggestions is recounted in the Iliad 
which describes tho activities of Ulysses men after they had drunk of 
Circe s drugged wine. 

Shakespeare 18 *’ b in Romeo and Juliet alludes to the mandragora os 
the potion which the holy fnar gavo to Juliet to make her appear dead 
In Antony and Cleopatra this was the powder that Cleopatra begged 
of Charm: on that she might sleep out the gap of time when Antony was 
aw a> 

Tho origin of tho name Jamestown weed, which is applied to the 
variety of Datura native to this countn, dates back to tho year 1676 
when a group of men under Captam John Smith was sent to Jamestown 
Va. to quell tho Bacon rebellion. For comparison with the cases hero 
reported it is interesting to note the effect of the ingestion of the leaves 
of the plant on these men as recorded b> Beverly *■» b 

From the Department of Pediatric*, Harvard Medical School, and the Infanta 1 and 
Children* Ho* pit a l*. Boston. 
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This being an early Plant, was gather’d very young for a boil’d salad, by 
some of the Soldiers sent thither, to pacific the troubles of Bacon, and some of 
them ate plentifully of it, the Effect of which was a very pleasant Comedy, for 
they turn’d natural Pools upon it for several Days One would blow a Peather 
m the Air, another would dart Straws at it with much Pury, and another stark 
naked was sitting up in a Corner, like a Monkey grinning and making Mows at 
them, a Pourth would fondly kiss and paw his Companions, and snear in their 
Paces, with a Countenance more antik than any m a Dutch Droll. In this frantik 
Condition they were confined, lest the} m their Polly should destroy themselves, 
though it was observed that all their Actions were full of Innocence and Good 
Nature Indeed, they were not very cleanly, for the} would have wallow ’d in 



ElS 1 — Full size reproduction of fruit showing spiny pod with renlform seeds 


their own Excrements, if they had not been pre\ ented. A Thousand such simple 
Tricks they play’d, and after Eleven Days, return’d themselves again, not re 
membnng anything that had pass’d. 

Undoubtedly, it was this same drug that was used by the Algon- 
qums and othei tribes of Indians m their huskanawmg ceremony for 
the initiation of their hoys into the dignity of manh ood as described by 
Beverly lb 

The Pueblo Indians of Mexico used the ground seeds of the Nacazcul 
(a South American variety of the Datura stramonium) mixed with 
pitch, because of the analgesie piopeities of the pieparation, for setting 
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bones and dislocations, 'Warning was given, interestingly enough 
against the use of excessive amounts of the powder, lest the patient be 
seized with madness and become the victim of ‘various and vain im- 
aginations. ’’ 

In the more recent literature cases of stramonium poisoning have 
been reported from various parts of the world Garvin and Huh* de 
scnbo an outbreak of poisouing among thirty boys m on orphanage 
with resultant pandemonium. The Jirason weed was lator found in 
the play yard Watt 1 * and Breyer Brandwj k report an outbreak of 
stramonium poisoning among fort} -eight mine bojs in Southwest Africa 
These patients had eaten cooked beans containing the seeds of the 
stramonium plant which grows -wild in that area the contaminating 
seeds having been harvested unnoticed with the bean crop Isma el* also 
describes cases of poisoning from gruel in which the seeds had been 
harvested with wheat. Additional cases of poisoning in children have 
been reported by Wilcox” and Grinnon* in the United States by Howie* 
and Parkinson 10 in Australia, by Estap6 and Bloiso 1 in Uruguay by 
Neyron 1 " in Prance, by van Ravenswaay 1 * in Netherlands, and by link 
opadhva 11 m India 

At the Kasr-el Amy government hospital at Cairo according to Is- 
mael,* datura poisoning ranks second m frequency to acute alcohohc 
intoxication among those brought mto the hospital in an unconscious 
state In Egypt and India datura seeds or their powder aro added to 
food or beverages to facilitate robbery, or for homicidal purposes. 
Lenoir 10 describes the use of this drug among the inmates of the con 
vict prison at New Caledonia He reports that those given the drug 
usually become possessed of an idea to protect their hoard and that the} 
usually run to the hiding place unearth it and thus facilitate robbery 

Another case of poisoning has been reported by Shoemaker, 11 from 
Philadelphia. He described the case of a twenty-six } ear-old negro 
laborer who drank an infusion of the leaves from the Junson weed as 
spring tonic 

The Jimson weed is -very common throughout the United States and 
tropical regions of the Old World. During the summer and fall small 
children playing m the garden or in the woods aro attracted by this 
large weed and its fruit and, mistaking it for some cdiblo fruit, cat it 
in relatively large amounts Because of the potential danger from this 
source, a report of two cases of stramonium poisoning together with a 
review of the subject is thought to be of value. 

Case 1 — H. C., a five-year-old white boy, wax admitted to the Children a H capital 
cai Oct. 24, 1032, becauae of dilate d pupils, thirat, increasing dia orientation and 
motor excitement of five h crura’ duration. 

The child had developed normally and had enjoyed good health until the onaet 
of hia preaenting ill net*. 
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The patient had been playing in the yard with other children during the morning, 
but hie mother noticed that he entered the house several times for dri nks of water 
winch he took with avidity Shortly after the onset of the tlurst and six hours before 
entry, it was noticed that the pupils of his eyes were widely dilated and that his 
lips were dry and purple He was given 3 teaspoonfuls of castor oil and was 
put to bed, where he slept for two hours 

Three hours before admission he awakened from his sleep, was incoherent in 
his speech, cried out lustily, was unsteady on his feet, and reaihed for imaginary 
objects Jerking movements of the arms and legs were noted These symptoms in 
creased m intensity, and lus family physician recommended hospitalization 

The patient was a well developed boy of five years with slightly flushed face, 
tossing wildly about in bod, picking at imaginary objects in the air, and speaking 
incoherently The skin was warm and dry, and the throat was dry and rod The 
pupils were dilated and fixed, the heart rate was 121 per minute 

Atropine poisoning was suspected because of the widely dilated pupils, drv 
throat, tachycardia, and motor excitement Soon after entry the patient vomited 
some orange juice in which was mixed green pulpy material, containing three small 
remform seeds each about three millimeters in diameter The stomach was then 
lav aged with a 4 per cent uolution of soda bicarbonate, but no more seeds were 
found The stage of excitement continued for soioral hours, but gradually he 
became quiet and spent a restful night Twolve hours later the child was well 
oriented and calm, but the pupils continued to be 'dilated for another twenty four 
hours 

The seeds expelled in the romitus were identified by Vr Beid Hunt, professor 
of pharmacology at Harvard Medical School, ns strumomum seeds which contain 
both atropine and scopolamine It was suggested that the rash, vasodilatation and 
fever, characteristic of atropine poisoning, were absent because of the inhibiting 
effect of scopolamine. 

Further communication with the parents of the patient revealed the presence 
of the Jimson weed in their yard. The patient recognized a pod and acknowledged 
eating the seeds for “peanuts,” stating that he cracked open the pods with 
“a pliers ” 

The patient made un uneventful recovery, with an afebrilo course and was dis 
charged home six days after admission with a diagnosis of stramonium poisoning 

Case 2 — E P , a four and one half year old white girl, was admitted to the Chil 
dren’s Hospital on Sept 7, 1933, been use of dizziness, delirium, flushed face, and 
dilated pupils of seven hours’ duration 

The child had been outdoors playing with her sisters and some neighbors during 
the afternoon, and when she was called to supper, it was noted that she was acting 
queerly Her playmates said that she was dreaming She talked incoherently and 
gave irrelevant answers to questions When offered water, she spat it back and con 
tinued to spit “ as if her mouth were full of cotton. ’ ’ Her mother noted that she 
was flushed and that her eyes were “starey ” She was given an enema. Her 
family physician suspected drug poisoning, and finding no possible causativo drug in 
the house, advised admission to the hospital for observation. 

On arrival at the hospital, the child was irrational, making purposeless gyrations 
with her arms, going through the motions of blowing kisses with her hands, and of 
plucking t hi ngs out of the air Except for flushing of the face with circumoral 
pallor, dilated fixed pupils, a dry mouth covered with sticky saliva, and a rapid 
bounding pulse, examination was negative 

The mother was carefully questioned concerning the ingestion of atropine or of 
the possibility of the child’s having eaten any weeds or plants, but any such knowl 
edge was denied. 
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The admission diagnosis was atropine poisoning but to rule out a possible early 
encephalitis, a lumbar puncture was performed which, ridded s normal spinal fluid. 
Gastric lavage yielded nothing of aid in the diagnosis. She was given grain 
of pilocarpine and grains of sodium luminal, subcutaneously 

Upon returning home, the mother awakened tho other children wrul on cloee 
questioning found that the patient had eaten seeds from a pod which one of the 
neighbor children had brought into the house. The mother found one of the pods 
and brought it to the hospital Tho pod was recognised by Dr Hunt a* the fruit 
of the Jimson weed. 

In the course of twelve hours the patient became rational and the pulse rate 
dropped to normal. Tho pupils continued to be dilated for twenty hours. At no 
tune was the temperature elevated 

Tlia child made an uneventful recovery and was discharged two days after entry 
with a din gnosis of stramonium poisoning 

The symptoms of stramonium poisoning arc variable m their degree 
and nature because of variations in tho amount of the respective alka 
loids atropine and scopolamine Depending on the amount of the 
drug and the form m -which it is taken, the onset occurs from ten mm 
utes to four hours after ingestion In criminal poisoning, m which 
the powdered drug is lakon in food or beverage tho onset of symptoms is 
very rapid, but in children m whom the leaves or seeds are taken with 
out being thoroughly chewed the symptoms are more gradual in their 
onset 

According to Ismael* there ore two forms of symptoms tho maniacal 
form from seed poisoning and the comatose form usually seen when tho 
leaves arc the causative agent Variations between theso two forms are 
not uncommon. 

In the maniacal form the patient is boisterous his speech is impetuous 
and incoherent his actions are impulsive and exaggerated ho reaches 
for imaginary objects and attempts to pull threads from his Anger 
tips. His activity may be of a destructne nature manifested in at 
tempts to harm himself or those about him. After a variable period of 
time, usually from twelve to twenty four hours the maniacal stage may 
pass mto the comatose form which is marked by degrees of unconscious- 
ness varying from mild stupor, from which tho patient may be cosily 
aroused, to profound coma in which the temperature is subnormal, tho 
pulso feeble and the respirations slow and stertorous, uccompamed by 
a deep cyanosis 

One of the earliest symptoms of poisoning is extreme thirst, and the 
patient attempts to drink large quantities of water This may initiate 
vomiting which however is not a constant finding duo to relaxation 
of tho pylonc sphincter On tho other hand, constipation and unnary 
retention are quito constant, due to the inhibitory action of tho drug on 
tho parasympathetic system Convulsions of a tetanic nature are dc 
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scribed, by van Raveuswaay 18 ni one of bis cases, and Ismael 8 describes 
clonic convulsions with letraction of the neck and opisthotonus simulat- 
ing meningitis 

Objectively, the pupils are dilated and fixed, the skm is dry and 
flushed with a diffuse nonpunctate erythematous rash, and the pulse 
is lapid and weak with a tendency to diciotism The temperature is 
v suable, but in several cases, notably those reported by Garvin and 
Ruh, 3 and van Raveuswaay, 13 a fevei as high as 105° P is reeoided. 
Because of sahvaiy inhibition and i asodilatation, the pharynx and 
tonsdlar fauces may appear intensely red and injected 

Ordinarily , the symptoms subside m twelve to forty-eight hours, and 
the patient becomes quite normal except foi ocular dilatation, which may 
continue for seven to fourteen days Characteristically, the patient re- 
members nothing of his condition during the previous period Although 
lecovery is usually complete, Lenoir 10 described three cases in which in- 
sanity persisted, and a case of permanent amentia is described by Zak- 
anas 21 When large amounts of atropine are present in the seeds, the 
symptoms are prolonged and senous It is the amount of scopolamine 
that is present which masks the symptoms usually associated with at- 
ropine poisoning and which accounts foi the lack of fevei, rash or 
evidences of vasodilatation The effects from tins dmg are not so 
senous or lasting 

The treatment of stiamomum poisoning is directed toward preventing 
further absorption of the drug and towaid symptomatic lelief The 
first step is the removal of the poison from the gastrointestinal tract 
This may be accomplished by stomach lavage with water The use of 
4 per cent tannic acid solution is recommended by Gimlette,* as tins 
precipitates the alkaloids This authoi suggests the later use of potas- 
sium permanganate solution m 1 5,000 dilution to oxidize any of the 
remaining drug In children, m whom gastric lavage is difficult, m 
duction of emesis by apomorphme subcutaneously, oi by ipecac orally, 
is justified. The removal of the drug from the intestines may he hastened 
by large doses of magnesium sulphate by mouth, in urgent cases, the 
use of croton oil by mouth oi surgical pituitary extiact subcutaneously 
has been recommended. 

Aftei the amount of ingested drug has been reduced to a minimum, 
efforts should he made to induce rest and quiet The patient should be 
kept m a quiet, daik room with careful nursing supervision, under xe- 
stiaint, if necessary, to prevent injury Sedatives such as paraldehyde 
or the barbiturates may be given Warm packs are useful in obtaining 
relaxation, and the diaphoresis so obtained is said to hasten excretion 
of the drug In severe eases, a 25 per cent solution of magnesium 
sulphate given intramuscularly may be helpful, care being taken to 
avoid excessive fall in blood pressure 
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The use of morphine has been suggested to secure rest, but it prob- 
ably should be given sparingly because of the synergistic action of 
morphine with atropine and scopolamine. 

Pilocarpine, the physiologic antidote, having an antagonistic action 
on the parasympathetic system, has been used in the treatment of 
stramonium poisoning, but because of the difficulty in estimating the 
amount of the offending drug that has been mgested, accurate use is 
impossible. When used, pilocarpine should be administered in repeated 
small doses until the desired effect has been obtained. Pilocarpine is 
contraindicated m elderly people because of its tendency to cause pul 
mo nary edema instead of diaphoresis. 

Fortunately the number of fatalities from accidental poisoning with 
stramonium is amalL Variable amounts of the drug have been found 
m fatal cases, but the lethal dose is difficult to estimate sinco the toxic 
symptoms would necessarily be caused by the digested seeds, rather 
than by those found m the alimentary canaL McNally 11 in 1915 reported 
the case of a seven year-old boy who died fourteen hours after the in 
gestion of the seeds. During this time he had shown the clinical evi 
den ces of excitement followed by coma and dry stertorous respirations. 
At autopsy several hundred small petechiae over the epicardium were 
found. The lungs were distended with hypostatic congestion in both 
bases, and a few eubpleural hemorrhages were noted. One hundred seeds 
were found m the gastrointestinal tract. 

McNally 11 also recorded the death of a child of two and one-half 
years after the mgestion of sixteen seeds An Indian laborer died in 
seven and one-half hours examination of the stomach contents from 
the case revealed eighty nine seeds. 

In addition Hurshbcrger 1 m 1909 mentioned the death of a three 
> ear-old child, resulting from the ingestion of stramonium seeds. Pam 
mol 14 refers to two cases about metropolitan New York m boys under 
five years of age. One of those patients was known to have obtained 
the seeds from a plant in a public park 
According to Lenoir 10 Gunlette, 4 and Ismael * deaths from criminal 
poisoning are more common since the powdered drug is used. The 
dosage is difficult to estimate and, whereas the amount given 13 intended 
only to incapacitate the victim to facilitate robbery death often results 
from ovordosDge. Lenoir described the fatal case of a convict who used 
the drug as a means of suicide. Falck as quoted by Robert* w 1906 
stated that death occurred in 1L6 per cent of the collected cases of 
atropino and hyoscyomme poisoning 

SUMMARY 

Historical references to the use of stramonium are noted, and the 
recent literature has been reviewed with respect to the biology and 
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pharmacology of the chug together with the incidence, symptomatology, 
and tieatment to be followed in cases of poisoning lesultmg from its 
ingestion 

Two eases of stiamoiuum poisoning m children, with complete re- 
co\ery, aie reported. 
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DENTAL CARIES 

A Calcium ynd L\ organic Phosphorus Blood Serum Determination 

Charles G Kerle\, M.D , Edward J Lorknze, Jk ALD and 
Emma R Godfrey 
New \orr N A 

OLOOD scrum, calcium and. inorganic phosphorus determination is a 
a-J part of our routmo examination m putients m whom such findings 
might be of value. Among those m whom such examinations were made 
were fort} -eight patients with defective teeth, 

Tlio Kramer Tisdnll method was used for estimating blood scrum 
calcium and the Benedict Theis method for estimating inorgamc phca 
phorus. 

In this group there were twenty four males, twenty four females 

Age of Pattmfi Physical Condition 

Under 5 yr 25 Good in 25 

6 to 10 yr 21 Fair m 21 

10 to 15 yr - Poor in 2 

If we look upon 9 mg of calcium in 100 c.c serum os the low normal 
for children fort} six of these patients had normal serum calcium In 
a bo\ thirteen > ears old the calcium was slightl} lowered, 8 936 mg 
a bo> ten } cars old showed 8 964 mg calcium both practically normal 
If the normal phosphorus content is considered as from 4 to 6 mg 
in 100 c,c. serum the phosphorus was normal in all These patients were 
not children with a filled cavity or two but thoy had gross lesions as is 
evidenced by the fact that they wore referred to us by dentists and 
family ph}sicious for calcium determinations It is evident that in these 
children there wero present factors for the dental caries other than the 
calcium and phosphorus content in the blood serum, which serves simply 
as a transportation medium between the gut and the osseous system and 
from there to the kidney and gut for excretion 

The vast amount of literature accumulated during the past few yonrs 
as to tho ctiologic factors m dental canes m children is characterized by 
the positive opinion and frank disagreement of the various authors. 
Our clinical obscnations of many hundreds of children m whom ap- 
praisal of the dental condition has been included m the examination 
lend us to believo that nutntional agencies dental h}giene bodily dis- 
orders both acute and chronic — pla} a r61c important but seconder} to 
a fundamental constitutional error as a cause of dental canes. Again 
from the clinical j>omt of view two diseases of children show pronounced 
dental defects as a port of their symptom-complex. The tooth condition 
is an outstanding feature of tho stigma and is in itself diagnostic in 
those conditions We refer to s}plillis (congenital) and hypothyroidism 
(cretinism) These are two constitutional disorders in children m which 
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the teeth raiely escape involvement and m each disease show charac- 
teristic pathologic manifestations All are familial with the bony 
changes m congenital syphilis Osteochondritis and dactylitis are ob- 
served as early as the thud month of life m many instances, and time 
and again Hutchinson’s teeth have been the only suggestion of con- 
genital syphilis m a patient dui mg an examination, and conoboration 
of the diagnosis of synhilis being pioved by a foui-plus Wassermann 
reaction 

In the cietm the teeth usually show delay m eruption and invariably 
a gross pathology at later periods Engelbaeh 1 writes as follows 
“Among forty-three eases of juvenile thyiopituitansm eighteen showed 
orthodontic changes such as os ei crowding, malposition, defective cal 
cification with decay of the teeth ’ 

The family history of dental canes carries with it the suggestion of 
a constitutional ailment In the vast majonty of paients of children 
with eanous teeth, inquiry and examination showed the child was carry- 
ing on the familial defect When a group of children show a profound 
selectne pathologic tooth condition of a known etiology, as m the case 
of syphilis and hypothyroidism, it is logical to assume that a lesser 
manifestation of the stigma might be a sensitive index, peihaps the re- 
motest indication of the disability and without other signs of physical 
derangement In this connection it is fair to assume that canes in the 
young may be due m part to a systemic deficiency with failure to pioduce 
and maintain a tooth structure capable of resisting the various agencies 
that may piove destructive 

It is our belief that dental cunes may be pi evented m many childien 
through recognition of defects in the paients and the introduction of 
replacement measures at the onset of piegnancy When the thyroid 
gland is better understood, it will be found that it possesses possibilities 
of varying functional capacity under varying conditions of bodily vigor 
We have demonstrated in our study, “Fatigue m School Childien,” 3 in- 
cident to social demands, school activities, and adolescence, that theie 
may be a temporary inability of the thyroid gland to meet the demands 
placed upon it, as demonstrated by means of the basal metabolism test, 
the blood pressure, and functional cardiac manifestations This observa- 
tion was further corroborated therapeutically through the administration 
of the desiccated thyroid gland It is not beyond the bounds of reason- 
able conjecture that gi avidity with its demands upon the female might 
call for a gieatei thyroid hormone supply than the individual can 
furnish with the lesultmg eharactenstic 1 emote effects upon the child, 
both antenatal and postnatal 
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ENCEPHALITIS AND MYOCARDITIS IN A FATAL CASE 
OF TRICHINOSIS 

Report of v Case in a Fourteen Year Old Girl 

Murray B Gordon, M D Reuben Cares, M D , and 
Benjahin Kaufuan, MD 
Brooklyn, N Y 

' I 'ME present case of trichinosis is reported because of several inter 
^ eating points (1) the predominance of a picture of encephalitis 
throughout the entire course, (2) the absence of three generally ac 
cepted diagnostic criteria gastrointestinal symptoms muscular tender 
ness and eoainophilia until the day preceding death (3) death of the 
fourteen year old girl, and (4) changes in the brain and myocardium 
found on postmortem examination 

Six individuals, five adults and one girl fourteen years old, had 
eaten pork sausages on Jam 21 1934 Within a few hours to a few 
days the members of the group complained of symptoms which were 
considered as influenza as manifested by general muscular pains, fever, 
headache, abdominal pains and weakness Four of the group made 
uneventful recoveries at home The girl who was admitted to a hos- 
pital, is the subject of tins report The brother was admitted to the 
Israel Zion Hospital on the day preceding her death He ultimately 
recovered but presented a picture of transitory encephalitis for two 
days after admission Trichinae were found m his deltoid muscle on 
biopsy 

We have been able to obtain a record of the eosinophile count and 
of later blood counts in some of the group 

The meat had been obtained from the same butcher with whom the 
f amil y had been dealing for many years, and it bore the stamp of 
inspection of the United States government The sausages were pre 
pared from the pork dned and suspended by the family We under 
stand that they were then fried before being eaten. 

CASE REPORT 

II M., fourteen, yearn old, became ill with, vrlrnt we* considered to be the grip 
manifest ed by high tempera taro, sore throat, joint palm, and general sorene**. The 
condition became aggravated the fever continued and eight day* after the onset 
edema of the eye* appeared. She was admitted to the Israel Zion Hospital on the 
twelfth day of her illness For the previous two lay* *he had been in another 
hospital where her condition had been diagnosed as influema complicated by acute 
nephritis. 

From the Department* of Pediatric* and Laboratories Israel Zion Hospital 
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of the mucosal folds The rest of the small intestine was slightly dilated. Dark 
blue hemorrhagic areas 0 5 cm in diameter were scattered throughout the serosa 
There was a dirty grayish green fibrinous exudate near the terminal ileum with somo 
congestion of the serosa. 

Microscopic Findings — (Stained with hematoxylin eosin.) Brain Sections from 
parietal lobe showed that the pial membrane was slightly thickened with a sparse 



Fig 2 — Trlchtnoua myocarditis with focal cellular Infiltration (X100) 



Fig 3 — High power magnification of field shown in Fig 2 Focal destruction of 
muscle fibers with mononuclear collection One large macrophage Is seen (Xi50) 


infiltration of mononuclears and an occasional macrophage. Infrequently the cortical 
cells revealed slight nuclear chromatolysis The Virchow Bobin spaces were slightly 
widened. The glia cells were slightly increased m number, this was most noticeable 
m the vicinity of the capillaries All cortical cap illar ies were immensely engorged 
and prominent throughout Some interstitial edema was present in all sections 
Heart Distinct interstitial infiltrations, focnl in char acter, were noted through 
out, a number were perivascular in location The majority of the cells were 
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histiocyte* with, numorou* mononuclears and an occarional neutropbUe, The ad 
jaeent muscle fibers were disrupted and frequently disintegrated. A number oi the 
cellular foci showed red cell extravasation. The muscle fiber st nations ss a rule 
wero well preserved Careful study of numerous serial sections from several blocks 
failed to disclose the presence of trichina larvae- 

Skeletal Muscle The mnscle fibers throughout the diaphragm were the seat of 
cloudy swelling and occasional hydropic degeneration, with numerous areas showing 
coagulation necrosis. There was a rather widespread interstitial cellular infiltration 
in focal collections for the most part. The cells consisted of approximately equal 
proportions of neutrophil et, mononuclears with abundant, sometimes ameboid baso- 
philic cytoplasm and macrophages containing engulfed red cells with degenerating 
nuclear remnants or vaeuolea. 

In the center of a number of these cell clusters were noted sections of the trichina 
larvae the adjacent muscle fibers were in various stages of degeneration- The larvae 
were surrounded by a pseudolining of flattened mononuclear cells enclosing a slightly 
granulsr pink staining substance Not infrequently mnltinueleatcd giant cells were 
located at ono pole of the encapsulated lesions. Appreciable fibroblastic proliferation 
vras not seen. Additional sections from the psoas and abdominal muscles reveal od 
essentially the samo inflammatory myositis, with distinctly leas cellular infiltrations 
and only an infrequently encountered trichina larva. 


COMMENT 

Case reports of trichinosis in children are fairly frequent m the 
literature In the senes of van Cott and Lints 1 four of the ten affected 
were children as were eight of the eleven in the report of ReifenRtem 
and his coworhers* One of the patients in the former senes nursed 
her infant throughout the entire course until she was incapacitated hut 
the infant remained well The authors considered this as evidence that 
trichinae are not transmitted through maternal milk and that a nurs 
ing mother does not infect her nursling On the other hand, Salzer* 
reported the finding of trichinae in mother s milk and in excised 
mammary tissue 

There is a general tendency to consider the disease a mild one m 
children both as to morbidity and mortality The death rate in chil 
dren is less than the average of 5 6 for all ages. The mildness of the 
disease in children is due to the probability that they eat less meat 
and thereby ingest fewer trichinae AIcCoy 4 noted experimentally a 
mathematical relationship between the amount of ingested meat and 
the severity of the disease Other factors are considered by some to 
be responsible for the mild course in children 1 Weakness of the 
gastric juices which Interferes with liberation of the encapsulated 
trichinae 2 Expulsion of large amounts of undigested particles of 
infected meat in the frequent bowel mot ements 3 Shortness of the 
gastrointestinal tract- These reasons are probably more speculative 
than conclusive 

The symptoms may be divided into three stages which are more or 
less defined and manifest clinically the life history of the parasite 
The stage of intestinal infestation may occur in a few hours or several 
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days after the ingestion of the meat This is followed by the stage 
of dissemination m which the embiyos invade the lymphatics and 
blood stieam and attack the muscles Trichinae have been found m 
spinal fluid, blood, feces, maternal milk, mammary tissue, and in other 
regions The stage of regression or eneystment of the larvae begins 
at about the end of the fourth or fifth week 

The manifestations are contmued fever, muscle pains, especially of 
the gastrocnemius and biceps, abdominal pains, and diarrhea Pepper 3 
stated that dianhea is inoie marked in children and may be a prob- 
able explanation of the mildness of the cases m this age group It 
is interesting to note that m our fatal case there was an absence of 
diarrhea and seveie gastrointestinal symptoms Marked edema of the 
face, especially about the eyelids, is a piomment symptom, and is con- 
sideied by some to be due to occlusion of the local capillaries by the 
embryos The pictuie may simulate muscular rheumatism, typhoid 
fever, gastroenteritis, encephalitis, and meningitis 

A number of obseivers have noted the prepondeiance of meningitic 
and encephalitic symptoms Meyer® reported three instances m chil- 
dren m whom diagnoses of ceiebrospmal meningitis had been made 
upon the strength of neck rigidity, positive Kemig sign, absent knee 
jeiks, delirium, notability, and photophobia The spinal fluids were 
all clear and showed on cytologic examination from 40 to 240 cells to 
the cubic centunetei Tnchmae were found m one case Pund and 
Mosteller’s 7 patient was an eleven-year-old girl m whom symptoms 
of encephalitis occurred three weeks after vaccination against small- 
pox Walker 8 noted a meningitic picture m a boy after the ingestion 
of beai meat which was later found to be loaded with tnchmae Van 
Cott and Lintz weie the first to obtam the tnchmae from the spmal 
fluid of a patient who presented symptoms and signs of acute men- 
ingitis 

Pund and Mostellei reported four instances m the literature, m ad- 
dition to then own case, m which tnchmae were present m bram 
tissue Bloch and Hassm 0 reported microscopic findings m the bram, 
which consisted ot rather sparse lymphocytic infiltration, penvascular 
vacuolization, and maiked capillary congestion We were able to note 
a similar diffuse degenerative action, obviously nonspecific We are 
m accord with the viewpoint of Gruber and Gamper 10 that central 
nervous system changes m tncliinosis are analogous m nonspecificity 
to those found m the brams m cases of malaria, typhoid fever, and 
other systemic infections 

The number of larvae m the bram, even after scrutinizing search, 
does not approximate that found with greater ease in striated mus- 
cles Cellular inflammatory response m nervous tissue as manifested 
by leucocytic and glia cell collections or focal hemorrhages is un- 
doubtedly due to the transient presence of parasites m the bram 
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There is a discrepancy between the clinical picture of encephalitis 
and the paucity of severe organic changes in the brain m Case 1 We 
cannot estimate to what extent the mild microscopic inflammatory 
changes are responsible for the symptomatology The sbght meningeal 
reaction noted both clinically and histologically does not compare with 
the definite clinical pictures observed by Gruber and Gramper 10 
Enorr 11 and Chasanow 11 It is interesting to note that even these 
observers failed to find a definite relationship between the degree of 
tissue destruction and the seventy of the clinical reaction 

Larvae of trichinosis were first demonstrated in heart muscle by 
Zenker 1 * in I860 Though we were unable to find any even after dill 
gent search in several hundred serial sections we observed a rather 
widespread focal myocarditis Several investigators state that the 
cellular myocardial reaction is due to the previous presence of the 
larvao during the invasive stage. Degenerative and exudative myo 
carditis have been noted bv several observers 7 10 14 10 Zoller 11 and 
Dunlap and Weller 17 observed the larvae of trichinosis in the heart 
muscle of experimental animals as early as the fifth day after mfesta 
tion. The irritative cellular response evoked by their presence out 
lasted their emigration for permanent quarters m skeletal muscle a 
few days later No larvae could be found in the animal s heart muscle 
after the second week 

Eosmophilia as a diagnostic criterion has been stressed by Brown 1$ 
Adomi 11 Chasanow 11 and by others to such an extent that it has us 
Binned a sine qua non position in the diagnosis of trichinosis Brown's 
original case showed an eosmophilia of 68 2 per cent Beifenstem and 
his associates* found an average of 24 5 per cent in their senes Others 
feel that eosmophilia is not a constant or invariably dependable 
finding nor is the degree of eosmophilia a cntenon of the seventy of 
the disease It may be absent throughout the entire course or may 
not appear until the convalescent stage Reifenatem and his associates, 
on the basis of an extensive review of the literature, stated that cases 
which fail to exhibit eosmophilia throughout the entire acute stage 
are to be regarded as those m which recovery is unlikely Pepper and 
others have also noted the absence of eosmophilia in severe and fatal 
cases These observations are confirmed to a great extent by the find 
mgs in our case which did not show any eosmophilia until twenty 
four hours before death Harked eosmophilia was present in the blood 
of the other three patients m our group in the acute stage It is in 
terestmg to note that in the brother no eosmophiles were found in the 
admission examination The eosmoplnha subsided with the acute stage 
in two of tile three patients and was still present m one (the father) 
six months later 

New diagnostic approaches in trichinosis have been indicated by 
Bachman” who recently has described a precipitin reaction and an 
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intradermal test The few experimental and clinical studies which 
have been reported 21 ' 22 ' 23 are inconclusive as to their values The 
consensus of opinion seems to be that the skm test is of more practical 
application but that it is of limited aid m the first few weeks of the 
illness 

Any measures which will aid in earlier diagnosis will make possible 
moie efficient treatment The latter should have for its object the 
expulsion of the tuchmellae and the kdling of the young larvae befoie 
they get into the blood stieam The most opportune time would be 
m the gastiomtestmal stage and may be accomplished by catharsis and 
an helminthic like hexylresoi cinol or thymol 

In the hands of Salzer 3 human convalescent serum gave beneficial 
results Almost complete piophylaxis was obtained m animals which 
had previously been fed infected meat Beneficial lesults were also 
obtamed in human subjects as indicated by the temperature, eosmo 
philia, and general course of the disease The injection of nonimmune 
serum and salvarsanized serum did not give the same results Nieto, 24 
however, repoits piompt lecovery aftei three intravenous injections 
of neosalvarsan (0 015 gm foi eveiy kilogram of body weight) 
Schwartz and Alexander 23 did not succeed in obtaining any of the 
beneficial results with convalescent seium leported by Salzer 

Bdey and Seheifley 23 suggested the extension to small plants of the 
federal regulations legardmg the preparation of sausage and other 
pork products which are ordinardy consumed without bemg cooked 
They also call attention to the fallacy that government-inspected pork 
is free from tiickmae Microscopic examination for tuchmae was dis 
continued by the government m 1907, and there is no attempt to carry 
out any such examinations at the present time m any part of the 
United States The best form of prophylaxis is adequate cooking of 
pork products prior to consumption It would be best to eliminate 
all pork products from the dietaiy of childien 

SUMMARY 

A fatal case of trichinosis is lepoited in a fourteen-yeai old girl who 
presented a predominating picture of encephalitis throughout the entire 
course Thiee generally accepted diagnostic criteria of the disease were 
absent gastrointestinal symptoms, muscular tenderness, and eosmo 
philia (until the day preceding death) On postmortem examination 
myocarditis, cerebial congestion and edema, and toxic encephalosis were 
found Studies of the diaphragm, psoas, and rectus abdominalis dis 
closed heavy infestation by the parasites m the early stages The brain 
findings were scant m proportion to the pionounced clinical pictiue of 
encephalitis Blood studies in five individuals affected at the same time 
are presented Tnehiniasis of the right deltoid was found in a brother 
who presented a transitory encephalitic pictuie and recovered 
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A CLINICAL AND CHEMICAL STUDY OP NONDIABETIC 
KETOSIS WITH ACIDOSIS 


Daniel C Darrow, M D , and M Katharine Cary 
New Haven, Conn 

A LTHOUGH many studies 1 of ketonuna in nondiabetic children 
^ have been leported, no studies leveal the effect of nondiabetic 
ketosis on the serum electrolytes This paper reports electrolyte 
studies on twenty patients with nondiabetic ketosis Smce the study 
mcludes only such patients presenting- symptoms suggesting acidosis, 
only three failed to reveal appreciable reduction of serum bicarbonate 
The latter are included smce they probably exhibit the typical chemi- 
cal changes in the blood pioduced by mild ketosis demanding but little 
special treatment The other patients probably represent the types of 
eases with acidosis associated with nondiabetic ketosis which enter 
the pediatric wards of a hospital 

Methods — The electrolyte determinations were all earned out on venous serum 
by the following methods a bicarbonate, Van Slyke and Neill, chloride, Van Slyko, 
protein, macro Kjelduhl, total base, Stadie and Boss, sodium, Barber and Kolthuff , 
phosphorus, Benedict and Theis,i and potassium, Hald’s modification of the method 
of Sholil and Bennett * Blood sugar was determined on a Somogyi* precipitate by 
the method of Shaffer and Hartmann.2 A slight modification of the method of 
Scott Wilsons was used to determine acetone One cubic centimeter of concentrated 
sulphuric acid was added to a protein free filtrate of either whole blood or serum 
and the acetone distilled into Scott Wilson reagent The mercurial precipitate was 
separated by centnfugalization and washing with water and centrifuging agnim Tho 
precipitate was then dissolved in a mixture of BNO, and H,SO u oxidized by heating 
and titrated with N/20 NH 4 SCN, using solid feme amm onium chloride as an mdi 
cator The method is only approximate with the quantities used (equivalent to Vj 
to 1 c c of blood), the error being about 20 per cent The results are reported as 
quantitative since in most cases the approximate result was all that was needed for 
understanding the acid base balance, and more accurate results would have required 
more blood than would have been available if the other studies were earned out 
simultaneously 

CLINICAL ASPECTS OF THE CASES OF N ONDIABETI 0 KETOSIS 

Since previous studies have been carried out largely on cases of 
so called “recurrent vomiting,” it is desirable to present a short 
analysis of the material from a clinical point of view Brief case Ins 
tones are given m the appendix, but the chief points to be emphasized 
are summarized m Table I 

From the Department of Pediatrics, Yale University School of Medicine. 

676 



D \RKOW AND GABY NONDIABETIO KETOSIS WITH ACIDOSIS 677 


Table I 

Clinical A bp acts or Cabas or KrroaiB 



1 

it 

Bocorrent reuniting (A) 

1-2 

B 

33 

37 8 

+ + 

+ + 

1 

it 

Recurrent to mi ting (B) 

1.2 

B 

6 

37.6 

+ + 

+ + 

3 

F 

Recurrent vomiting 

3 A 

B 

13 

37JI 

0 

+ 

3 

M 

Recurrent vomiting 

4 0 

B 

10 

37.5 

+ 

0 

4 

It 

Isolated attack of ketoaie 

1-2 

B 

9 

38 0 

+ + 

++ 

6 

it 

Isolated attack of ketoeis 

55 

B 

5 

38,0 

0 

+ 

0 

it 

Methyl salicylate poisoning 

2.0 

B 

10 

87.5 

+ 

+ 

7 

p 

Now born encephalopathy 


B 

18 

37.5 

+ 

+ + 


Cates W\ih Moderate Infection 


3 

M 

Alimentary anemia, phoryn 
gitia 

20 

B 

32 

40 0 

+ + 

+ 

9 

it 

Congenital lioort disease 

80 

B 

9 

380 

+ + 

+ 

10 

M 

Isolated attack of ketosis 

25 

B 

10 

38 0 

0 

+ 

11 

it 

Bronchitis 

4 0 

It 

15 

87.5 

0 

0 

13 

F 

Bronchiti* 

50 

B 

11 

39 0 

0 

0 

13 

11 

Bronchiolitis 

5 0 

B 

17 

39 0 

0 

0 


Cases With Severe Infection 


14 

F 

Pneumonia 

2.5 

B 

45 

1 400 - 

± 

+ 

15 

11 

Scarlet fever, mastoiditis 
Scarlet fever septicemia 

2.5 j 

B 

19 

38.5 1 

+ + 

+ + 

10 

! it 

40 

B 

15 

400 

+ + 

+ 

17 

M 

Enterococral septicemia, pen 
tonitis 

L0 

D 

18 

40 0 

+ + 

+ + 

18 

F 

Bronchiolitis, bronchopneu 
monitt 

0.9 | 

B 

19 

40 0 

+ + 

+ + 

10 

p 

Sepsis neonatorum (Str hewu) 

08 | 

D 

f 

37 8 

+ + 

+ + 

20 

M 1 

UndiAgnosed 


D 

25 

375 

+ + 

+ + 


Seven cases showed few or no evidences of infection Although the 
same patients might be considered to suffer from moderate infections 
by some physicians, observation of the course in the hospital never 
revealed serious infections and such evidences of infection as were 
found on admission may be interpreted otherwise- Since a red pharynx 
is characteristic of practically all patients suffering from acidosis and 
dehydration particularly when vomiting occurs, this finding was die 
regarded unless it persisted after the acidosis was relieved Similarly 
leucocytosis and slight transient fever were regarded as manifests 
tions of dehydration in patients who otherwise showed no manifests 
tion of infections 

The cases with minimal evidences of infection included three cases 
of “recurrent vomiting” and two cases with isolated attacks of vomit 
ing and ketosis which seemed similar to the attacks which recurred 





678 


THE JOURNAL OF PEDIATRICS 


Case 10 probably also belongs in this group, but evidences of infection 
were so definite that it was placed in the group suffering from moder- 
ate infection 

Attention is called to Case 6 (methyl salicylate poisoning) since it 
represents the only case in which no vomiting occurred The patient 
was lavaged in the hospital about three-quarteis of an houi after 
swallowing about one-half ounce of oil of wmtergreen Since ketosis 
has been lepoited m poisonmg with methyl salicylate, 6 the child was 
kept m the hospital despite the fact that he appealed well He was 
given 500 c c of physiologic saline solution subcutaneously and 200 c c 
of 10 per cent glucose inti avenously Despite this treatment, clinical 
and chemical evidence of mdd ketosis with acidosis was found eighteen 
hours later 

In Case 7 a seveie ketosis developed m a newborn infant following 
vomiting, inability to take water and food by mouth, and severe de- 
hydration At six months of age the patient was spastic, micro- 
cephalic, and markedly deficient in mental development The cause of 
the defective development of the brain might conceivably have been 
a cerebral injury at birth, but the symmetrical nature of the lesions 
mdicated that a developmental defect or cerebral degeneration was 
more likely The case brings out the fact that severe ketosis can occur 
in newborn babies (see also Case 19) 

The six cases with modeiate infection aie of little interest since 
they showed but mild ketosis and acidosis Since m these patients 
vomiting was quite seveie m all but one (Case 9), they illustrate that 
marked vomiting alone does not produce severe ketosis In Cases 9 
and 10 the patients suffeied fiom mild upper iespiratory infections 

The seven cases with severe infection are of especial interest smce 
they show the importance of recognizing that ketosis can play a 
prominent role m some infections While the infections probably 
played the chief role in the illnesses, successful treatment of the 
ketosis and acidosis undoubtedly was lesponsible m large measure for 
the favorable outcome m certain cases (Cases 15, 16, and 18) Al- 
though three cases were associated with infections due to hemolytic 
streptococci (Cases 15 and 16, scarlet fevei , and Case 19, sepsis neo- 
natorum), such factois as vomiting and age seemed to play the chief 
role m the development of ketosis rather than the type of invading 
organism In Case 16, it was striking that ketosis persisted as long as 
the liver remained large, despite administration of intravenous glucose 

The effects of ketosis did not apparently lead to the fatal outcome in 
Cases 17, 19, and 20 In Case 17, the patient suffered from entero- 
coccal peritonitis and sepsis, and m Case 19, from streptococcal sepsis 
and encephalitis Although the cause of death was not determined m 
Case 20, chemical and clinical evidences of ketosis, acidosis, and de- 
hydration were absent at the tune of death However, the patient re- 
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mamed in coma and shook and a terminal rise in temperature to 40 C 
occurred The clinical course suggested encephalitis although the 
negative blood cultures do not entirely exclude an overwhelming bac 
terial infection 

The ages of the patients are of especial interest Two were newborn 
infants who suffered from cerebral disorders Pour were under one 
year of age and ten under two Of the nine admissions during which 
the serum bicarbonate was found to be below 11 milhequivalents per 
liter (26 volumes per cent), seven were younger than fifteen months, 
and the other two were aged two and one half and four years, respec 
tively Ketosi & with aoidosis apparently ts mote frequent and severe t n 
infants younger than a year and a half 

Of the nineteen patients, only five were girls While the aeries ia 
small, the preponderance of males may represent a significant differ 
ence rather than a chance selection of cases The literature reveals 
about an equal distribution between boys and girls m recurrent cases 
Fever was absent or slight except in the presence of infection Leu 
cocytosia over ten thousand unrelated to obvious infections occurred 
only three tunes In Case 1 A and Case 7 the leucocytosis was pre 
sumably related to severe dehydration Smce comparative!} mild in 
fections often lead to marked leucocytosis in cases of alimentary 
anemia, the high count in Case 8 was probably associated with the in 
fection and anemia rather than with the ketosis, acidosis and de- 
hydration 

Enlargement of the liver* was sinking m tins series of patients 
Only Cases 2 5 6 and 10 faded to show enlargement of the liver m 
the presence of well-developed ketosis In Cases 11 12 and 13 the 
liver was not enlarged but these patients can hardly be considered 
examples of severe ketosis The enlargement of the liver was ap 
porently not related to cardiac failure except perhaps m the patient 
with a congenital lesion of the heart (Cose 9) Although circulatory 
failure was undoubted!} present in the patients who were markedly 
dehydrated it does not seem likely that the circulatory failure ac 
companying dehydration leads to enlargement of the liver since a 
similar grade of dehydration m diarrhea is not accompanied by en 
largement of the liver None of the patients was jaundiced and, while 
the icteric index was not determined, abnormal pigimutation of the 
serum was not obser\ed when making chemical analyses of the serum. 
The bloods from two patients with catarrhal jaundice failed to repeal 
significant ketosis 

ACID-BASE BALANCE OP THE SERUM 
Table II gi\es the results of the analyses of blood. 

In ©•ttmntlnff enlargement of the lher due consideration wo* riven to variation* 
in the relative position of the liver In normal Infanta and children or various area. 
In all patient* thought to havo enlarged lher*. tha *l*o decreased lurimj convalescence, 
in Case 19 the enlarccment ten* demonstrated at autopaj 
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While blood sugar was not determined on admission m all cases, 
a sufficient number was obtained to demonstrate that the concentia- 
tion of blood sugar m cases of seveie nondiabetic ketosis seldom differs 
significantly fiom that of other hospital patients In Cases 2, 4, 5, 8, 
10, and 11 the values are somewhat low, but not below that found 
frequently m fasting childien In Case 15, the blood sugar content 
was so high that diabetes was suspected even though the patient did 
not stiongly suggest the diagnosis clinically Subsequent determina- 
tion of the sugar toleiance to intravenous glucose revealed a normal 
reaction 

The reduction m serum bicarbonate was as gieat m these patients 
as one is accustomed to meet in diabetic coma As pointed out pre- 
viously, the marked reduction m bicarbonate occurs chiefly m the 
patients aged less than fifteen months In most cases the diminution 
of bicarbonate is only partially explained by accumulation of ketone 
acids Inciease m cklonde was eonsideied m Cases 1 A, 7, and 18 In 
Case 1 A, the high chloride (117 4 m eq per litei ) is only partly ex- 
plained by the hypodermoelysis of 400 c c of physiologic saline about 
eighteen horns befoie the blood examination In Case 7 (1213 m eq 
per liter), a hypodermoelysis of 250 cc of saline was given about 
twelve hours pieviously Since intiavenous infusions of glucose were 
given m all cases, the elevation of chlonde is probably not explained 
by the hypodermoclyses In Case 18 no saline was given before the 
blood analysis, but the high chloride (123 m eq per litei ) may be ex 
plained by the dianhea In Case 15, the clilonde ivas low (85 9 m eq 
per litei) 

The concentration of total base was noimal in most of the cases, but 
tended to be reduced m the patients with severe infections In Case 
16, the reduction m total base was considerable (130 m eq per liter) 

In many of the cases the concentration of acetone was only moder- 
ately elevated, but high values were found m Cases 1 A, 1 B, 4, 5, 6, 
7, 9, 10, 15, 16, and 19 

The high nonpiotem nitrogen in Cases 16 and 18 is piobably refer- 
able to dehydration and oliguria 

Considerable concentration of the blood was indicated by the initial 
concentration of serum protein and its subsequent fall in Cases 1 A, 

1 B, 4, 7, 18, 19, and 20 A gam m weight dm mg recovery indicated 
that the loss of fluid was not confined to the plasma However, the 
gams m weight, except m cases 1 A, 1 B, 7, 15, 18, and 20, were not 
as gieat as one is accustomed to find m abmentary intoxication 

In summary, the chemical findings of the blood reveal dehydration 
and reduction of bicaibonate due to accumulation of ketone bodies and 
m some cases to mci eased concentration of chloride If one considers 
the loss of body fluid indicated by the loss m weight and the diminished 
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skin turgor, the patients must be deemed to suffer from deficit of 
sodium, chlonde and water in about the proportion they occur in tbe 
blood plasma The blood sugar gnes no direct evidence of the nature 
of the disturbance in carbohydrate metabolism except that it is not 
like that of diabetes mellitus 

RESULTS OF TREATMENT 

The general plan of treatment of these patients was as follows (1) 
Vomiting was minimized by withholding water and food by mouth 
as long as nausea was present or vomiting seemed likely to occur 
Water or water with glucose was often given in small amounts (from 
15 to 30 o c every fifteen to thirty minutes) when it was felt larger 
volumes might induce vomiting (2) Defioit of water and electrolyte 
was restored by liypodermoclysea of physiologic saline or alkaline 
saline solutions, 7 8 In some cases protodyses were also used (3) In 
travenous infusions of glucose solutions were given to promote oxida 
tion of glucose and to restore any possible deficit of available carbo- 
hydrate m the body In most cases these procedures were considered 
sufficient to lead to recovery from dehydration acidosis, and ketosis. 
However, in certain cases sodium bicarbonate was given by month 
when acidosis seemed so sovere as to make it seem necessary to obtain 
prompt recovery of serum bicarbonate In some cases insulin was 
administered m conjunction with glucose on the assumption (probably 
erroneous) that oxidation of glucose might be accelerated 

No systematic evaluation of the results of treatment can be given 
because of the heterogeneous character of the cases Nevertheless, 
certain impressions concerning treatment can be brought out 

The recovery of the normal eleotrolj te pattern was quite prompt m 
most of the patients as evidenced by subsequent examinations of the 
blood and by the clinical conrse In twenty four hours cluneal un 
provement was marked and the bicarbonate increased considerably 
but seldom reached normal values until treatment had been earned 
out for fort} eight hours Attention is called particularly to Cases 
I A 1 B <1 7 18 19 and 20 m which the greatest reductions m bi 
carbonate were found 

Sodium bicarbonate was given by month in Cases 1 A, 1 B, 1G, and 
18 In Case 1 A 10 gin divided in three doses was given between 
the first and second examinations of the blood. The child gained m 
weight from 10 1 to 10 8 kg and tbe concentration of serum protein 
decreased from 8 09 to 6 40 per cent The serum bicarbonate increased 
from 5 9 to 19 7 in eq per liter wlulo the chlondo increased from 117 4 
to 123 4 m,cq per liter and the ketone bodies remamed the same. In 
other words the recovery of serum bicarbonate was accomplished by 
tbe administered sodium bicarbonate while the remaining electrolyte 
remained about the same except for the increased -volume of body fluid 
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indicated by the gam m body weight The third blood sample shows 
that oxidation of the ketone bodies freed enough sodium for combina- 
tion with carbon dioxide to raise the level of serum bicarbonate to 
36 8 m eq per htei No untoward symptoms accompanied this alka- 
losis, but i eduction of serum bicarbonate was slow as is seen in the 
fourth sample taken a day later A slightly high serum bicarbonate 
also resulted in Case 16 when sodium bicarbonate (2 gm daily from 
March 7 to 11) was given by mouth In Cases 1 B and 18, no alkalosis 
developed following the administration of 2 5 and 2 0 gm of NaHCO, 
by mouth While no harm was done in these cases, we feel that sodium 
bicarbonate is probably seldom if ever indicated in nondiabetic ketosis 
with acidosis The use of alkaline saline or Hartmann’s solution 7 * 8 
subcutaneously probably is somewhat more effective than pliysisologic 
saline In any case subcutaneous saline solutions should be given in 
sufficient amounts to induce a diuresis The slow recoveries m Cases 
1 A and 4 were thought to be due to administration of inadequate 
amounts of saline solutions 

In Cases 1 B, 2, 4, 15, and 16 insulin was given m conjunction with 
infusions of glucose The more rapid recovery m Case 1 during the 
second than the fust admission was thought to be due to the prompt 
admmistiation of an adequate amount of saline rather than the effects 
of insulin In Case 16 insulin and glucose were given over a period 
of three days before the acetone of the urine decreased appieciably 
Since we aie accustomed to obtain more piompt results m diabetes, 
insulin does not seem to give the good results one obtains m true islet 
deficiency The othei cases in which msulm was used responded m 
much the same manner as the cases m which it was not used The 
absence of hyperglycemia mdicates that the use of insulin is irrational 
and unnecessary 

DISCUSSION 

The group of cases of nondiabetic ketosis with acidosis presented 
m this paper brings out a number of factors, wluch, though not new, 
deserve more attention than has been given m the literature Although 
ketonuna has been known to accompany a number of infections and 
other unrelated disorders, it is usually not appreciated that cases of 
marked acidosis are more frequently met m isolated attacks than m 
recurrent episodes Since attention has been centered chiefly on cases 
of recunent vomiting, the high incidence and severe character of 
ketosis m children younger than a year and a half is hardly mentioned 
in the literature 9 10 Gee 11 and others call attention to the fact that 
recurrent vomiting may start in infancy Ketosis with acidosis m 
newborn infants has not been reported previously 

The frequency with which normal or high concentration of serum 
chloride was found in these patients is hard to explain if one assumes 
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that the vomitns contains normal gastric juice Unfortunately the 
vomitua was not analyzed except in Case 3 This vomitns showed a 
normal excess of chloride over fixed base, but this finding may not be 
typical of ketosis with acidosis since this patient did not suffer from 
acidosis. Dnnng convalescence the gastric juice was normal on both 
admissions in Case 1 Knoepfelmacher 1 * reported that the vomitns 
was acid early in the course of an attack of recurrent vomiting hut 
later showed no free hydrochloric acid. 0 Schloss found the vomitns 
to contain an excess of fixed base over fixed acid m some unpublished 
observations The chemical findings m the serum indicate that pa 
tients showing ketosis with acidosis will probably frequently be found 
to vomit an alkaline juice 

Since it is appreciated that when fat is burned without a annul 
taneons combustion of carbohydrate ketosis develops, the theories of 
the pathogenesis of nondiabetic ketosis have centered about available 
carbohydrate of the body Solomonson 1 summarized the work on re- 
current vomiting and performed carefully controlled experiments of 
his own. He pointed out that, while starvation or a diet high in fat 
and low in carbohydrate tends to produce certain symptoms resembling 
an attack of recurrent vomiting the fnlly developed picture has not 
been reproduced These procedures were followed in some cases by 
vomiting, slightly enlarged liver lowering of the blood sugar, and 
an increase in blood aoetone but the symptoms were never as severe 
as those of clinical cases Similar induction of symptoms resembling 
those of recurrent vomiting have been reported by a number of 
workers 1 *" 1T 

Ross and Josephs 1 * noted an unusually low blood sugar content dur 
ing a convulsion in a child subject to attacks of recurrent vomiting 
Josephs 17 confirmed and extended the observations and brought out 
that certain children develop a greater lowering of their blood sugar 
after fasting for sixteen hours than others However subsequent ob- 
servations 1 *’ 19 showed that starvation in normal children produces 
fairly marked lowering of the blood sugar and that this hypoglycemia 
is not associated with unusual ketosis or tendency to convulsions Wey 
muller and Sohloss 1 * found that a high fat diet produced a greater 
ketonuna in children subject to attacks of recurrent vomiting than 
m control children They point out that no difficulty in storing glyco- 
gen exists (Levine and others 10 ) One is loft then with two supposi 
tions to explain attacks of ketosis in nondiabetic children (1) Glyco- 
genolysis may be unusually rapid during starvation fever lugh fat 
diet, or other disturbances Under these circumstances certain pa 
tients apparently do not produce sufficient carbohydrate from the 
metabolic products of proteins to prevent ketosis. (2) Certain cir 
cumstancea may lead to rapid burning of fat per se or a difficulty in 
storing circulating fat (Weym oiler and Schloss 10 ) 
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Smee glycogen is stoied chiefly in the livei and since the liver is 
the organ conti lbuting the laigest amount of ketone bodies to the 
blood , 21 hepatic mjuij might be consideied a likely lesion in pathologic 
ketosis The frequency of enlarged liveis m these patients may indi- 
cate hepatic lesions However, diseases cliaractenzed by hepatic in- 
jury are not accompanied especially fiequently by ketosis Since the 
liver is appaiently the chief site of foimation of ketone bodies, any 
hepatic disturbance which explains nondiabetic ketosis probably does 
not affect this hepatic function Furtliermoi e, lapid burning of fat 
is accompanied by enlargement of and accumulation of fat in the liver 
Autopsies in cases of recuirent vomiting aie few 22 23 24 and fail to 
reveal ckaractenstic lesions of the livei, though fatty changes were 
noted Although vomiting, ketosis, hypoglycemia, and hepatomegaly 
m von Gierke's disease suggest certain analogies to the oidinary eases 
of nondiabetic ketosis, the leady response of the latter to infusions of 
glucose, as well as the lack of leports of accumulations of glycogen m 
the liver at autopsy, make it unlikely that tempoiary, defective glyco 
genolysis analogous to that of von Gieike’s disease occuis during 
attacks of nondiabetic ketosis For these reasons no conclusions can 
be made as to the significance of the high incidence of enlargement 
of the liver m nondiabetie ketosis with acidosis Hepatomegaly may 
indicate a functional oi anatomic disturbance of the liver, or it may 
meiely signify unusually rapid metabolism of fat 

For the present, one is probably on safe giound m asssunnng tlat 
nondiabetic ketosis with acidosis is a 'potentiality in all children Little 
evidence exists that the lecurrent or isolated attacks of ketosis with 
acidosis diffei, except m degree, fiom what mav be produced m nor- 
mal children by staivation However, one can scarcely doubt that 
some children, eithei because of their nervous make-up oi a possible 
metabolic weakness, are more easily thrown into ketosis Starvation 
due to vomiting is almost a constant conti lbuting factor m cases with 
oi without infections Age is the most important predisposing cause 
since the fiequency and seventy of attacks of ketosis with acidosis 
is greatest m clnldien younger than eighteen months The specific 
effect of glucose orally oi intravenously pomts to a deficit of available 
glucose as the piobable immediate cause of nondiabetic ketosis The 
deficit of carbohydiate may be due to exhaustion of reserves of glyco- 
gen or fadure to metabolize sufficient proteins to supply glucose by 
glyconeogenesis 

SUMMARY 

Serum electrolyte and clinical observations aie repoited on twenty 
cases of nondiabetic ketosis Clinieallj r , about one-third of the cases 
showed sbght infections, one-thud moderate infections, and the ie 
rnamder, severe infections Only three deaths occurred, and in two 
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of tlieae septicemia was the apparent cause m the other fatal case 
no diagnosis could be made In no case did acidosis per se lead to 
death. The type of infection did not seem to play a deoiding r31e in 
the development of ketosis The cases of severe acidosis occurred 
almost exclusively m infants aged less than eighteen months Two 
cases with severe acidosis m newborn babies were described Only 
three patients showed recurrent attacks of ketosis Enlarged liver 
was almost a constant feature of the cases with marked acidosis Ree 
ognition of the rdle of ketosis and acidosis in certain cases of severe 
infection leads to appropriate treatment and favorable outcome 

The reduction m bicarbonate was accounted for in some cases by 
accumulation of ketone bodies and in a few cases by increased con 
centration of chloride Reduction m the concentration of total base 
(sodium) was not a prominent feature except in cases with severe 
infection However since dehydration was a prominent feature of 
the cases with marked acidosis defioit of sodium and ohlonde was 
considerable The blood sugar level was variable but did not show 
a consistent tendency to be unusually low 

Clinical experience, as well as the chemical findings in the blood 
mdiaate that treatment should be directed toward stopping the vomit 
mg restoration of the deficit of extracellular water and electrolyte 
and the administration of carbohydrate m order to insure conditions 
favorable to the combustion of glucose Withholding food and water 
is frequently necessary on account of persistent nausea and vomiting 
Intravenous infusions of glucose and hypodennoclyses of saline were 
apparently adequate for the restoration of the deficit of electrolyte 
and to combat acidosis Administration of sodium bicarbonate by 
mouth led to considerable alkalosis in one case This fact and the 
clinical course m other cases indicate that sodium bicarbonate is not 
necessary for the treatment of nondiabetio ketosis when sufficient 
physiologic saline or alkaline saline is given by hypodermoclvsea 

CASE REPORTS 

Cab* 1 — B. G Recurrent vomiting nondiabetic kctoels with ncidoaie. 

The first admission (A) was Oct 2G 1929 when the patient was fourteen monthj 
old, Ho had b con ill for five dars, starting with low of appetite and repeated vomit 
ing Symptoms of acidosis developed the dny beforo admission. The child was 
very sick, markedly dehydrated, showed Kuasmaul breathing with tho odor of 
acetone to the breath. The pharynx wns ml. The liver was palpated at the level 
of tho umbilicus, 4 cm. below the costal margin. The patient rccoivod a hypodermoc 
lynia of 400 c.e. of tali no and an intravenous infusion of glocoso about twelve hours 
b of ore tho first blood sample was withdrawn After the blood was withdrawn, the 
child received three doses of 3 gm. of NaHCO, by mouth. Treatment consisted of 
hypodermoelyses of saline infusions of glucose, and blood transfusions. Tho child 
vomited a few times until tho third day in the hospital. Thereafter nourishment 
was token, an 1 recovery was uneventful On October 10 tho gastric juice allowed 
Cl, 57 total base SC and tltrntable acl Uty 13 0 milbeqalvalents per liter 
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Note especially tliat the acidosis was accompanied by high chlorides and fairly 
high acetone In spite of the hypodennoclysis on admission, the child weighed 
the same (10 1 kg ) on the second day in the hospital. Adequate hypodermodyses 
brought the weight up to 11 5 kg on October 30 Treatment with sodium bicarbonate 
and hypodermodyses led to recovery from dehydration and a normal bicarbonate, 
but ketosis persisted until October 30 With the oxidation of the ketone bodies, 
alkalosis, which was apparently symptomless, developed 

The patient was readmitted November 16, after being home for ten days The 
child vomited repeatedly for four days before the second admission (B) Prostration 
and dehydration were less marked than on the first admission. The liver was felt 3 
cm below the costal margin The boy was treated with 1,200 c c of saline sub 
cutaneously, 60 c c of 20 per cent solution of glucose intravenously, and 2 6 gm. 
NallCO, orally on the first day Five units of insulin were given with the glucose 
Twelve hours later the patient ’s weight had increased from 10 1 to 11 4 kg and he 
looked much better On November 11, the gastnc juice contained Cl, 30, and base, 
13 milliequivalents per liter The more rapid recovery during the second admission 
was attributed to the prompt administration of adequate amounts of saline rather 
than the insulin. 

The family moved to New York, where the patient was followed in the Cornell 
Clinic In the fall of 1933 ho was seen by Dr Vernon Lippard, who found that 
attacks of abdominal pain and vomiting associated with respiratory infections had 
occurred These took place irregularly about every three months, no fever was noted 
by the parents, no air hunger developed, and admission to the hospital was not 
necessary 

Case 2 — S R (Colored) Recurrent vomiting, malnutrition, nondiabetic ketosis 
with acidosis 

The patient was admitted to the hospital on Feb 22, 1933, at the age of three 
and one-half years In December, 1932, she suffered from moderately severe pertussis 
Six days before admission she developed a cough and rlunorrhea She vomited 
fourteen times on February 19 and showed ketosis when seen in the dispensary 
Because she continued to vomit and failed to respond to treatment, she was sent 
into the hospital on February 22 On admission she was apathetic, undernourished, 
and showed Kussmaul breathing The abdomen was scaphoid, and the liver was not 
palpated. Treatment consisted of hypodennoclysis of alkaline saline and infusions 
of glucose with insulin. Recovery was prompt with a gam m weight from 10 3 
to 10 8 kg 

The patient was readmitted with a similar, but much milder, attack of vomiting 
and ketosis in September, 1933 No further attacks have occurred 

Case 3 — R G Recurrent lomitmg, nondiabetic ketosis 

The patient was admitted in July, 1928, at the age of three years, for an attack 
of vomiting which had lasted five days He showed ketonuna and hyperpnea. No 
chemical studies were made. The patient thereafter was subject to a number of 
attacks of vomiting and ketosis which did not require hospital treatment After 
vomiting for four days, he was readmitted Oct 31, 1929, at the age of four years 
Before admission the patient had been treated with orange juice to which NaCl 
had been added, but thiB was vomited. The face was flushed and the liver slightly 
enlarged. On admission analysis of the vomitus revealed Cl, 114, and total base, 
67 milli equivalents per liter He was treated with subcutaneous saline and m 
travenous glucose Recovery was prompt He was discharged November 4 There 
was no subsequent recurrence of attacks 
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Cab e 4 — H 0, Nondiabctie ketoais with, acidosis. 

The patient was admitted Sopt 14 1030, at the age of fourteen, months. He hod 
suffered a little more than the usual number of respiratory infoctions during the first 
year of life. Two weeks beforo admission he passed throe or four foul, loose, green 
stools- The diarrhea continued until admission. He vomited three time* during the 
eighteen hours preceding admission. Heavy breathing wua noted the day before 
admission The diarrhea may have been precipitated b> eating green grapes. On 
admission ho was well developed and nourished. Tho cheeks were flushed and 
Kussmaul breathing was present. Dehydration was only moderate. Tho abdomen 
was scaphoid, and the liver was felt 3 cm below tho costal margin. Treatment con 
slated of an infusion of 160 e.c, of 10 per cent glucose with four units of insulin. 
Improvement was slow but definite In twenty four hours. No appreciable gain in 
weight occurred with recovery It was felt that recovery was delated by not using 
hypodermoclyscs of saline. 

Case 6 — B, R Nondmbotic ketosis with aadoels congenital syphilis 

The patient was admitted to the hospital when he was one month old because 
of failure to gain in weight. A positive Wassermann reaction and signs of syphilis 
wero found. In spite of treatment the blood Wassernmnn reaction remained positive 
but the cerebrospinal fluid YTaasermann reaction and colloidal gold curve were normal 
on fluid taken two days before present illness Tho boy was admitted Aug 8, 1934 
at the age of five and one-lialf years. He had vomited repeatedly for the previous 
twenty four hours Hs was thin, moderately dehydrated, and looked fairly sick, 
the breathing was somewhat rapid and deep Tho temperature was 38 C on 
admission but normal thereafter Subcutaneous injection of alkaline saline and in 
tra venous infusions of glucose led to prompt recovery He was discharged Aug 9 
1934. 

Cabs 0 — L. deR. Poisoning with methyl salicylntc nondiabetio ketosis with 
acidosis. 

The patient was admitted Aug 24 1932 at the age of two years. Three-quarters 
of an hour before admission the patient swallowed about 16 Co, of oil of winter 
green. Ho vomited about ono-hnlf hour after being given milk. On admission a 
gastric lavage brought back a little mucoid material on which the odor of oil of 
winter green could be detected. Tho child did not appear ill. He was given an 
hypodennoelysis of 500 e.c of saline and an infusion of 200 c-c. of 10 per cent 
glucose. Eighteen hours later ho developed Kussmaul breathing, and tho liver was 
palpated a little below the costal margin for the first time. Acetone as well as 
■alloy 1 was detected in the anno. Tho temperature rose to 40 C August 27, but 
was normal the next day Tho patient was discharged well on Aug 29 1932. 

The especial interest of this case lies in the development of ketosis within eighteen 
hours following ingestion of oE of wintergreen in spite of on infusion of glucose. 

Cabe 7 — G 8-, newborn infant. Congenital mnldevelopment of the brain micro- 
cephalas nondiabetio ketosis with acidosis. 

The patient vms born at term ami weighed 3,200 gm. She was covered with 
meconium, and difficulty in getting her to breathe was encountered. The baby nursed 
poorly from the breast and bottlo for the first two doji and probably got little food 
or water Twitching of tho mouth was noted on tho second doy On tho third 
day she was transferred to the pediatric service because of dehydration ami deep 
breathing She received 250 e.c. of snlino before coming to tho pediatric word 
where the sample of blood was obtained. Tho patient was markedly dehydrated and 
very sick. The liver was not enlarged. Under treatment with intraveaous glucose, 
subcutaneous saline, and transfusions of blood reco\ cry was prompt. She was dis- 
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charged when fourteen days old Subsequently at the age of sis months, she was 
found to be spastic, lacking m higher cerebral functions, and microcephalic 

This patient illustrates that marked ketosis with acidosis may occur in a newborn 
infant 

Case 8 — A L Alimentary anemia, rhinopharyngitis, nondiabetic ketosis with 
acidosis 

The patient was admitted July 30, 1032, at the age of two years He was a full 
term baby who was weaned at seven months but thereafter suffered an attack of 
diarrhea and was fed a diet consisting clued) of milk and sugar No cod liver oil 
or orange juice was given At one )ear of age he appeared pale He had live eon 
vulsions during the second year of life On July 10, 1932, he developed fever, 
rhmorrhea, and vomiting but seemed better two days later July 29 the boy had 
fever, cough, and a convulsion Another convulsion occurred on the day he entered 
tiie hospital On admission the temperature was 40° C The child was fairly well 
developed hut showed marked pallor, moderate undemutntion, and stupor Breath 
ing was of the Kussmanl type The pharynx was red, and the voice hoarse Tho 
spleen was palpated 4 cm , and the liver 6 em , below the costal margin. The 
leucocyte count was 32,000, and the erythrocytes numbered 4 8 millions per cubic 
millimeter The hemoglobin was 20 per cent (Sohli) The patient was treated with 
infusions of glucose and a hypodermoclysis of saline solution. Recovery from acidosis 
occurred in twenty four hours Recovery from tho anemia occurred in about two 
weeks under treatment with iron and an adequate diet He was discharged Ang 
16, 1932 

Case 9 — It P Congenital mulformation of heart, occult spina bifida, nondiabetie 
ketosis with acidosis. 

The patient was known to ha\e a congenital lesion of the heart since he was one 
year old. He had been subject to attacks of b-onelutis During the three months 
preceding the present illness, he had several attacks of blueness lasting several 
days Jan 3, 1932, the patient developed cough and anorexia Deep respirations 
were noted the day before admission. The patient was underdeveloped and poorly 
nourished Respirations were rapid and deep, and an odor of acetone could be 
detected on the breath. Moderate cyanosis and clubbing of fingers was noted The 
heart was enlarged, and a systolic murmur at the base was heard. The liver was 
felt 3 cm below the costal margin. The temperature was elevated (38° to 39° C ) 
for a week. The ketosis disappeared wnthin a day following lntnn enous infusion 
of glucose A year later the boy died rather suddenly with probable heart failure. 
No necropsy was performed. 

Case 10 — L R Upper respiratory infection, nondiabetie ketosis with acidosis 

The patient was admitted Mar 10, 1930, at the age of two and one half years He 
wa3 taken ill rather suddenly with loss of appetite and vomiting on March 6 No 
vomiting occurred on the two days before admission to the hospital, hut nothing 
was eaten on these days On March 10 he became drowsy and on admission was 
moderately prostrated and showed Knssmaul breathing The abdomen was scaphoid, 
and the liver was not palpated Recovery from air hunger occurred in twenty four 
hours following infusions of glucose and liypodermoclyses of saline. On the second 
and third days in the hospital the temperature was 39° and 40° C, respectively 
No gain in weight occurred with recovery He was discharged well on Mar 20, 1930 

Case 11 — D B Upper respiratory infection, nondiabetie ketosis 

The patient was admitted to the hospital Mar 18, 1930, at the age of four years 
He had been ill for three days with fever, prostration, and repeated vomiting On 
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admission ho was fairly sick and showed deep breathing The patient recovered 
promptly after two infusions of glucose ami was discharged Alar 23 1030 

Oarc 12- — J W Upper respiratory infection, nondlnbotic ketosis. 

Tho patient was admitted to the hospital on Apr 21, 1530 at the age of five 
year*. She was taken ill April 17, with headache, mnloise, and fever Tho family 
physician thought the liver was enlarged at this tune. From April 18 until admission, 
repeated vomiting occurred. On admission the girl was not very sick although she 
felt weak. The voieo was hoarse, and the breathing deep The patient was given 
a hypod erm oclyaia of 700 C.C. of saline, tho first blood was taken eighteen hours 
later Recovery was prompt On April 23 a normal response was obtained to an 
Intravenous sugar tolerance test. She was discharged Apr 29, 1930 

Case 13 — H. O *B- Capillary bronchitis nondin befae ketosis. 

The patient, aged five years, was admitted to tho hospital on Mar 15 1032 Ho 
was token ill on March 13 with a persistent cough- Repented vomiting and dyspnea 
developed the next day On admission the patient was quit© ill with fever (39.5 C ) 
prostration, hoarseness, and deep breathing Moderate retraction of interspaces was 
noted and diffuse, medium, moist rtlet were heard- Tho liver was not enlarged. 
No treatment was directed toward the ketosis. Recovery was rapid. Discharged 
March 28. 

Cahx 14 — M. W (Colored.) Pneumonia (pneumococcus Type VXXI) , non 
diabetic ketosis with acidosis. 

The patient entered the hospital June 9 1034 at the age of two and one- half 
years. She had had a cold for one week and high fever for three days. She vomited 
three times the day beforo admission. On admission she looked fairly sick. The 
breathing was a little deeper than one would expect in pneumonia, and an odor of 
acetone could be detected on the breath. Signs of consolidation of the right middle 
lobe were found. The abdomen was normal The liver did not seem largo. Tho 
child’s temperature remained elevated for three days m tho hospltatl On the second 
and third day in the hospital, the liver felt large (3 cm. below tho costal margin) 
bnt the breathing no longer suggested acidosis. She was discharged June 2* 1934 

Cask 15 — J B Scarlet fever mastoiditis dehydration nondiebetlc ketosis 
with acidosis. 

The boy entered the hospital on Apr 8, 1032, at tho age of three and one-half 
veers. Ho became iH with fever and malaise on March 31 The next day lie vomited 
once but seemed to be recovering until April 5, when he vomited repeatedly On 
the next two days the vomiting continued, and a rash appeared On admission to 
the hospital the boy was well developed though ho had evidently lost weight lie 
was markedly dehydrated and almost moribund. The respirations wore of the 
Kuasmaul type. There was marked pharyngitis, cervical adenitis, and otitis medio. 
The abdomen was scaphoid, and the liver was felt 2 cm. below the coetal margin. 
Tho blood for chemical examination was taken before treatment, and since the blood 
sugar was high, It was felt that the patient might be suffering from diabetes. He 
was treated with hypod erm oclyses of salino and infusions of glucose with insulin. 
The recovery from acidosis and dehydration was fairly rapid (about forty-eight 
hours) Subsequently he developed desquamation suggesting scarlet fever Mastoid 
eciomy was performed April 23 Sugar tolerance was normal on Ypril 10 an 1 he was 
discharged well on April 80 

Case 10L — R. Z. Scarlet fevor septicemia ( Streptococci* hcmolytieuj) multiple 
subcutaneous abscesses otitis media dehydration nomliabetic ketosis with acidosis. 
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The patient was admitted to the hospital March 4, 1930, at the age of three 
and one half years On March 1 he developed fever, vomiting, and restlessness. A 
scarlatmifonn rash appeared on MarJi. 2 Vomiting became frequent, and abdominal 
pain developed. On admission the boy was well developed and nourished, but acutely 
ill and greatly prostrated Respirations were rapid and deep The skin showed 
a typical scarlatinal rash The pharynx was red and swollen, the cervical lymph 
nodes, large and tender The loner lip showed an ulcer with surrounding inflamma 
tion. The abdomen was not distended but was tender over the right upper quadrant 
The liver was felt 5 cm below the costal margin. 

The boy continued extremely ill for four weeks and the temperature did not re- 
main below 38" C until the sixth week The boy seemed worse on the third day in 
the hospital Blood cultures were positive for hemolytic streptococci for the first 
six days and twice thereafter, but they were negative after the tenth day The 
breathing suggested acidosis for four days, and acetone was present in the urine for 
six days Multiple subcutaneous abscesses de\ eloped 

The boy received scarlatinal antitoxin, blood transfusions, and infusions of glucose 
the first day in the hospital. Thereafter he was treated with repeated transfusions 
of blood, infusions of glucose, and hypodermoelyses of saline Prom the third to the 
seventh day he received insulin together with the infusions of glucose Decrease in 
the sise of the liver was coincident with disappearance of acetonuna. He was dib 
charged well on May 17, 1934 

Case 17 — F P Enterococcal septicemia, pentomtis, pneumonia, otitis media, 
nondiabetie ketosis with acidosis 

The patient, one year old, entered the hospital on Peb 14, 1930 He had had a 
cold two weeks before but seemed to be getting better until Pebruary 10, when fever 
recurred On Pebruary 12 the respirations were labored, on February 13 tho stools 
became loose and frequent, and he vomited, on tho day of entry into the hospital 
diarrhea and vomiting were frequent On admission the patient was well developed, 
but extremely ill, prostrated, and markedly dehydrated. The abdomen was not 
distended, the liver was felt 2 cm below the costal margin. The baby was treated 
with hypodermoclvsis of saline, infusions of glucose, and blood transfusion. Signs 
of pneumonia and peritonitis developed before death on February 15 No autopsy 
was performed Cultures of the blood and peritoneal fluid revealed Micrococcus 
ovahs 

Case 18 — E L Rhinopharyngitis, otitis media, bronchiolitis, bronchopneumonia, 
diarrhea, nondiabetic ketosis with acidosis 

The patient, aged one vear, entered the hospital on Dec 17, 1932 She became ill 
December 1 with cough, rlunorrhen, but no fever She seemed to be recovering 
untd December 5, when she vomited once The next day she vomited after each feed 
mg and passed twelve loose stools The following day although she vomited but 
three tunes and passed but three loose stools, she looked much sicker and developed 
air hunger On admission the temperature was 40°, and she showed marked 
Kussmaul breathing with an odor of acetone to the breath. Dehydration was very 
marked, sclerema being present The abdomen was scaphoid, and the liver enlarged 
(2 cm below the costal margin) The temperature remained 40° C for three days 
and then varied between 38° and 37 5° C for seien more days. The diarrhea con 
tinned for threo days m the hospital Although the serum bicarbonate became nor 
mol on December 9, the respiration remained rapid but suggestive of pneumonia 
rather than acidosis Phjsical signs and a roentgenogram established the diagnosis 
of bronchiolitis and bronchopneumonia Recovery from the infection was slow She 
was discharged Jan. 12, 1933 
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The baby was given nothing by mouth until the second day in the hospital when 
10 per cant glucose wn tried but was discontinued becauso of tbo vomiting A 
miit ore of ai d min ed milk plus dextrimnltose was started on the fifth day In the 
hospital, Hypodermoelysis of alkaline saline infusions of glucose and transfusions 
of blood were given during the first week. On admission 2 gm, of N&HCO was 
given by mouth. 

The patient has been followed in the dispensary through several infections without 
a recurrence of ketosis. 

This patient probably suffered from an acidosis due to diarrhea as well as ketosis. 

Case 19 — Boy B Newborn infant. Septicemia (Streptococcus hemolyiteus ) 
bronchopneumonia, encephalomyelitis nondiabetic ketosis. 

The baby was born on Jan. 17, 1933 after a labor lasting nineteen hours and 
had to be resuscitated with artificial respiration and caffe In. The body was covered 
with meconium Six hours later facial paralysis was noted. Twelve hours after 
birth ha vomited material containing blood nnd the respirations were noted to be 
Kussmaul in type although periods of apnea occurred. Ilypodermoclysis of 720 e-c. 
of sahno was given during the first day The extremities were spastic and tremors 
and strabismus were noted the second day of life. On the third day of life acetone 
was detect od in the urine and on the breath. Furor (38 9 C ) was present on 
January 19 and 20 The baby vomited repeatedly during the last three days of life. 
No note was made in regard to the liver 

Autopay showed extcnslvo necrobiosis, dcmyeliniiation and glial proliferation of 
brain confluent focal pneumonia pulmonary congestion and hemorrhages. The 
liver was large (175 gm.) but showed only fatty infiltration histologically 

CUbe 20 — J K. Nondinbotic ketosis with acidosis cause of death not deter- 
mined anemia. 

The patient entered tho hospital on Oct 4 1030 at the age of eight months. Six 
weeks previously he had suffered for two days from a c-old accompanied by vomiting 
He was apparently well until Octobor 1 when he vomited three times but seemed 
to have no fever or loss of appetite. Ho seemed better the next day though he 
vomited twice. The night before admission he vomited repeatedly and had two con 
vulslons. On admission the temperature was 30 4 O and the respirations were rapid 
(40 por minute) and deep. He was well de\ eloped but dehydrated and comatose. Tho 
abdomen was scaphoid and the liver felt 3 cm. below the costal margin. The white 
blood count, 32 500 red blood corn t 2.0 millions per cubic millimeter hemoglobin 
68 per cent (Sahli) Tho temperature rose to 38 C the next day and finall y to 40 
O before death on October 7 He was treated by hypodermoclysea of sal me infusions 
of glucose and transfusion of blood. He never recovered from the coma although the 
signs of dehydration and acidosis disappeared. The spinal fluid wns negative. No 
autopsy was performed. 
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ALLERGIC REACTIONS TO SCHICK TESTS AFTER 
TOXOID IMMUNIZATION 
Report op Two C vses 

Harold J Freedman M D 
Boston, Mass. 

A LTHOUGH untoward reactions to the parenteral injection of foreign 
* *• protein into tlio human organism have been reported bv numerous 
observers, a careful sunov of the literature fails to re\eal any reactions 
resulting from the injection of an mtrndermul test dose of diphtheria 
toxin as used m performing the Schick test. In the present communica 
tion, wo are reporting two such instances 

Cask L — A twelve-month-old female infant with a past history of ecxenm was 
found on Oct. 24 1932, to give a positive reaction to the Schick test. One week 
later she received subcutaneously 0.5 c,e. of diphtheria toxoid. Four weeks later 
she received a second injection of 1 c.c. of diphtheria toxoid After four months 
the Schick test was repeated Approximately fourteen hours following tho intra 
dermal injection of OJ. c-c. of tho standard dilution of diphtheria toxin, the child s 
skin boenme covered completely with urticaria. This persisted for hours. It was 
believed that on anaphylactic reaction resulted from the injection and that it 
was similar in mechanism to the reactions incident to a second injection of a foreign 
serum in a sensitised patient 

Oabe 2 — An eleven month old female with a past history of ecxemn, was found 
to react positively to tho Bchick test on Nov 15 1932. Two weeks later she re- 
ceived OJ c.c of toxoid. Three weeks Inter a second injection of 1 e.c of toxoid 
was given subcutaneously and three weeks later an additional injection was givun. 
After eight weeks Mar 7 1933 a second Bcliick test was made on tho child s 
right arm. The child was frightened at tho time and cried before daring and 
after the procedure. Approximately two minutes later urticaria appeared on tho 
child s face and soon extended over tlm body At the site of the Schick test a large 
wheal developed The infant s eyelids became swollen, and edema of the face was 
followed by lnrjngenl stridor and cyanosis. Four minims of adrenalin chlorido 
(1 1000 dilution) were injected into tho left arm while a tourniquet was applied 
tightly to the right arm above the elbow In a few minutes tho child appeared much 
relieved tho pufflnesa of the face subsided considerably the cyanosis disappeared 
tho child breathed easily and the urticaria rapidly faded. Tho tourniquet was re- 
leased and within a minnto all previous symptoms returned including moderately to- 
rero cyanosis. The tourniquet was reapplied, and adrenalin in the some amount was 
again injoetod into the left arm. The symptoms rapidly subsided When tho tourai 
quet was released once more, it was immediately reapplied released and reapplied 
again. This procedure involved several minutes. It is believed tho urticarial reaction, 
as in the previous cose constituted an anaphylactic reaction duo to a second intra 
dermal injection of foreign protein. 

From the Department of Pediatrics. Harvard Medical School and tho Infants and 
Children a Hospitals, 
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DISCUSSION 

The mechanism of leactions such as this is not entirely understood, 
but m light of the piesent knowledge of all eigy it may be explained 
on the basis of a state of hypersensitiveness induced by previous injee 
tion of the specific piotem The possibility of repeated injection of 
toxin-antitovm pioducing a state of bypei sensitivity to horse serum in 
individuals has been discussed by several observers 1 ’ 2 3 4 ' 1 However, 
since horse serum is not piesent in eithei toxoid oi diphtheria toxin 
diluted foi the Schick test, the reaction seen m the two cases mentioned 
ceitainly could not have been due to sensitization to horse serum A 
plausible explanation, we believe, would be that a pienons Selnck test 
followed by toxoid injections sensitized these infants to the bacterial 
piotem, the bacterial toxm, or the piotem m the culture medium used 
m the production of the toxin 

A similar hypothesis was offered by Sugg, Richardson, and Neill® m 
their communications They leport evidence that diphtheria toxm can 
function as an antigen in the production of anaphylaxis In view of the 
facts that both children were eczematous and that in numerous other 
cases no such leactions have occuned, we may conclude not only that 
such reactions are rare, but also that they possibly may occur only m 
hypersensitive types of children 

In view of these two experiences it is felt that certain piecautionary 
measures aie indicated Fust, such leactions, although extiemely rare, 
probably should be borne in mind, and methods of combating them 
should be available Such methods include the presence of adrenalin 
chloride and the knowledge that a tourniquet tied tightly enough to 
stop the pulse will prevent rapid dissemination of the injected material 
This latter procedme, emphasized by Duke, may be of greater impor- 
tance than the injection of adrenalin chloride 'Waldbott T lefers to this 
proceduie, which he found moie efficacious than a tropin or adrenalin 
chlonde in combating reactions to injections Another precaution 
offered is that m sensitive childien the injections of toxoid be spaced 
more closely together than three- or foui-week intervals A thud pre- 
caution would be to repeat the Schick test m sensitive childien after 
six months, instead of six weeks, following the last injection of toxoid, 
thus avoiding a possible state of extieme hypersensitivity Finally, 
m repeating the Schick test m children who are known to be alleTgic, 
it may be advisable to do a pieliminary skm test with a dilution (per- 
haps 1 200) of the Schick material 

CONCLUSION 

Hypersensitive individuals may become sensitized to the bacterial 
pro tern, toxm, or broth proteins m toxoid so that a Schick test made 
after toxoid injections maj result m an anaphylactic icaction 
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A tourniquet above the point of injection adds greatly to the relief 
of anaphylactic symptoms. 

A skm test with diluted Schick toxin would appear tp be indicated 
before a Schick test is made on an individual of the hypersensitive type 
who has received toxoid mnoculations. 

It is possible that emotional disturbances, particularly fnght, may play 
some part m the precipitation of these anaphylactic reactions. 

Such reactions, as reported here, are extremely rare and should not 
nullify proper preventive or prophylactic measures. 
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Critical Review 


INFECTION AND IMMUNITY PASSIVE IMMUNITY 
IN CONTAGIOUS DISEASES 

John A Toomey, MD 
Cleveland, Ohio 

I N A previous article tlie fundamentals of immunity and infection weie 
leuewed 1 This issue contains the leport of a committee appointed 
bv the Academy to considei the methods of actrve immunization em 
pi o^\ ed in contagious diseases A corollary to this report would be a com- 
mentative leview on the methods of passive lmmumzatiou 
Some geneial points about passive immunity should be stressed. Pas- 
su e immunization is only tempoiarily beneficial, since it only tides the 
patient over a crisis caused by some specific element It is usually 
specific foi only one organism, eithei for its exotoxin, endotoxin, or 
bacterial fraction, it plays no pait m lcpaning oigans that have been 
previously damaged by the specific element, it is oidmaiily found m 
the serum obtained from a human being or another species that either 
has had the disease 01 that has been actively immunized against the 
specific infection by artificial means 

Practically all serums used to immuuizc human beings passively are 
obtained from human beings or animals, 1 e , the horse, sheep, or goat 
Animal serums are piepared bv eommeieial firms who must meet the 
stnct requirements of the United States Public Health Service and axe 
fiequently checked bv the government This is not true of human 
serums, hence, one should investigate the source of any human blood 
plasma used m passive immunization Such serums should be obtained 
from individuals who are negative leaetors to the \V asserniann test 
and who have no signs of tuberculosis or active disease of any kind. 
These serums should be inactivated at 56° C foi one hour before bottling, 
and a pieservatne should be added befoie stonng Some workers pass 
the matenal through a filtei, add a preservative, and then store All 
serums should be examined fiom time to time, and those that have be- 
come clouded 01 show signs of contamination should not be used It is 
getting more difficult foi the practicing physician to obtain convalescent 
human serums since most of the men who have the responsibility of 
piepanng them hesitate to take the hazards of a chance infection that 
might lesult fiom anv latent bacteria that might be present m serums 
that come from their laboratories Although the average piactitioner 
cannot carrv out the proceduie deseubed m the foiegoing, he can bleed 
a patient who is convalescing and allow the blood to flow into a citrated 
svringe He can then inject the vhole blood directly into the muscles of 
the patient to be passivelv immunized One need not worry about blood 

From the Department of Pediatries Western Reserve University and the Division 
of Contagious Diseases Cltj Hospital Cleveland 
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matching when injections are made intramuscularly Even with intra 
muscular injections, the plunger of the syringe should always be with 
drawn after piercing the skin and when it is m situ to see whether there 
is any bleeding which would signify that a vessel had been entered. If 
the amount of blood to be injected at any one time is large, it should 
not all bo delivered in one spot this opplies to commercial antitoxins 
as well The injection of any material, even though it may bo of a 
homologous source, is a foreign body and absorption must take place 
through an inflammatory reaction m which the white blood cells play a 
prominent part. If too much serum is injected into the muscles of one 
area, it is possible for a sterile abscess to develop which may have to be 
surgically evacuated Ncithor should the injection of serum or anti 
toxin be made subcutaneous!} since there will be same delay m ab 
sorption if this goes beyond se\en or eight days following the in 
jection a localised inflammatory reaction may occur and sloughing of 
tho tissues follow, a sort of modified Arthus phenomenon. Serums and 
antitoxins should never bo given subcutaneously, if for no other reason 
than to avoid the pain which follows such a method of injection 
When antitoxins are given, one should expect a certain percentage of 
the patients to have serum reactions. These are termed as immediate 
accelerated, and late* (see Table I) Tho percentage of these reactions 

Tab lx I 

Immediate Reaction* 

(1) Fever vrith chilla (2) pulmonary evidence; (3) general! ted Itching (4) 
generahxed urticaria (5) nauxea anil emem (0) any of the above a«- 
•odnted with oyonoeuj, dyapnea, vomiting convulsions sneezing gastro- 
intestinal symptoms, unconsciousness, modified shock or arthritis. 

Accelerated Reaction* 

The same types of reactions described above appearing within a few to forty 
eight hours after the injection of therapeutic serum 
Late Reaction* 

Generalised urticaria alone or with arthritis, adenitis, gastrointestinal symp- 
toms, and fever 

depends upon the manner of administration and the type of antitoxin 
There is a high rate of immediate reactions following the intravenous 
injection of antitoxins In general, intramuscular injections are the 
safest from the standpoint of the practitioner Homologous serums (con 
vnlescent scrums) if injected intramuscularly givo but few reactions 
other than fever and an occasional maculopapulated sparsely distributed, 
but generalized rose red rash which comes on from seven to fourteen 
days after the injection. 

The method of testing the valuo or efficacy of any passive immune pnn 
ciple either scrum or antitoxin is by animal experimentation or b} elm 
ical experience. Tho number of diseases, the specific element of which 
maj be conclusively tested b> animal experimentation are few indeed 
Thus it follows that clinical experience is the only way to judge tho of 
ficiency of a therapeutic procedure With no measurable method of com 
panson differences of opinion are bound to arise as to the value of any 
particular method of passive immunization. 
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The eliiuca] reasons usually given for employing passive immunization 
are that after its use the mortality rate is decreased, the patients feel 
better subjectively, the temperature drops, the pulse rate decreases, the 
period of convalescence is shortened, and the number of complications 
is fewer 

In our enthusiasm, however, we foiget that often the patient dies 
fiom some cause othei than the disease which started the process, that 
the employment of passive immunity may defeat the establishment of 
any permanent active immunity, that one epidemic of disease may be ex- 
traoidinarily virulent and anothei mild in character, that every in- 
fection has its own natural history and that most acute diseases are self- 
limited anyway It follows that it is difficult to evaluate the efficacy 
of a therapy used in such diseases It is twice as difficult if the mortality 
rate is low and the disease is one which cannot be given to animals 

Measles — 3 ~ 8 Intravenous injections or transfusions of properly 
matched adult human blood (from 100 c c to 250 c c ) or injections of 
convalescent measles seium as high as 50 c c mtramusculaily are recom- 
mended for tieatmg individuals ill with measles The mention of any 
and all serums made from oigamsms (Perry and Fisher, Tunnicbff, 
Caroma) or viruses (Degkwitz) that have been described as the specific 
causes of this infection is avoided, smce such causative factors have 
not been accepted yet as proved etiologic agents Transfusions or mtra- 
museulai injections of adult whole blood may be of some general 
benefit, but, smce it has been recently shown that adult serum does not 
prevent susceptible childien from contracting measles after exposure, it 
would appear that its therapeutic use would be equally doubtful How- 
ever, no harm is done and some general benefit may be gained from such 
a procedure Even the efficiency of convalescent serum itself has been 
doubted. It is physically impossible to protect everyone, but it might 
be worth while to protect passively physical weaklings 

Mumps — From 10 c c to 40 c c of convalescent serum has been recom- 
mended to prevent orchitis It is difficult to draw any conclusions smce 
practically all patients recover from mumps and the complication rate 
is variable The most one could say is that the injection of convalescent 
mumps serum is harmless 

Chickcnpox — The injection of convalescent serum as a therapy for 
clnckenpox would seem like a wasted effort smce the complications of 
this disease are so few and the mortality rate negligible 

Whooping Cough — 9_ls Two procedures of treatment have been sug- 
gested, i.e , (1) whoop mg cough vaccme (Sauer) or endoantigens 
(Krueger) m the early stages of the disease and (2) convalescent whoop- 
ing cough serum for the severely ill patient 

At first, one would be inclined to object to the injection of a specific 
element during the incubation period of an infection, smce it might act 
m a synergistic manner and aggravate the disease If one examines the 
reports in the literature and analyzes the personal experiences of men 
speci alizin g along this line, it is clear that no matter what it accom- 
plishes, it does not seem to aggravate the illness One must likewise 
conclude that there is no conclusive evidence that such a therapy modifies 
the disease, although it might still be used on the basis that it might do 
some good, especially, smce it does no harm 
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Convalescent whooping cough scrum has been recommended for tho 
severely ill patient Little is written on this specific point and it is 
difficult to draw conclusions Recent work has tended to show that tho 
antigen of tho bacillus is not neutralized by convalescent serum but that 
the local reaction following the injection of a combination of an antigen 
and serum is actually accentuated. One would therefore be tempted to 
question the use of convalescent whooping cough serum. Nevertheless 
X have never heard of any accidents duo to the use of such a serum. If 
I did use it, I would give it early in the course of the disease It would 
seem worthless to give it late since the majority of deaths in whooping 
cough are caused by the effects produced by secondary invaders 

Scarlet Fever — u ,8 The reviewer previously analyzed the literature 
on the benefits of passive immunity in scarlet fever The literature that 
has appeared subsequently has not caused him to alter his opinion. 

In my experience, I have had all types of reactions — early thermic 
responses, thermic responses with urticaria and edema, Into urticaria and 
an anaphylactoid phenomenon with three deaths due to, or hastened by 
antitoxin. In most of our treated cases there was far moro illness from 
the effects of serum sickness than from the scarlet fever Is it worth 
while, then, to inject all our patients m the face of the mildness of the 
present type of scarlet fever, just to see them bettor a day or two sooner 
and have serum sickness, or would it be better to leave them alone and 
take our chances on the average course of the disease ? I believe that all 
will agree that tho ultimate fate of antitoxin therapy will be settled only 
in an epidemic with a high mortality rate I myself have yet to see the 
data of a senes treated with intramuscular injections of scarlet fever 
antitoxins which I could not without much discredit match with u 
senes of my own untreated cases.” 

Personally I have a great deal of faith in human convalescent scarlet 
fever scrum and use it in the same manner as other serums, i e , from 
60 c c, to 100 c.c intramuscularly, etc If it is not available however, 
and in a severely toxic case I would certainly use antitoxin on the 
theory that it might do some good 

Diphtheria . — 1,_ “This is a disease for which we have a definite anti 
toxin, both preventive and curative if given early enough and in suf 
ficient quantities, and yet tho mortalit} rates average from 10 per cent 
to 15 per cent To understand this, it must be remembered that the 
disease is an anesthetic typo ' of infection one that does not worry the 
parents until it is often too late It likewise must be realized that this 
is an infection which produces its damaging effects only when its toxin 
gets into the blood stream and that any damage done to various organs 
before antitoxin is administered is repaired by nature onlj All that 
antitoxin docs is to destroy or to neutralize the free or un combined toxin 
There is likely to be more cardiac complications since the me of anti 
toxin than there were before its use became general because antitoxin 
now saves many individuals with damaged hearts who previous!} would 
have died with the infection 

Some general rules regarding pnssivo immunization for diphtheria 
should be emphasized. Enough antitoxin should be given subcuta 
neouslj , intramuscularly, mtrnpentoncally or mtrnv euously at the onset 
and m but one injection if possible The revnower has previously stated 
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that any antitoxin — and tins includes diphtheria — should nevei be given 
subcutaneously, not only because of the pain that follows, but also because 
absorption is slow and a localized Arthus phenomenon may develop 
Whethei it should be given intravenously depends on the blood piessure 
It is a waste of time to inject individuals with antitoxin either mtrapento- 
neallv 01 mtiamuseulaily if the blood piessure is so low that there is not 
enough penpheial vasculai cn dilation to absorb it Antitoxin can be 
given mtramusculaily to any patient with a good blood piessure, and 
it is less likeh to cause leactions Various amounts of antitoxin have 
been lecommended m ai tides and texts — fiom 1,000 units to 5,000 units 
foi infants and childien and from 2,000 units to 300,000 units for adults 
Twenty thousand units of concentrated antitoxin will be absorbed fiom 
the peritoneal cavity of a 250 mg guinea pig within twenty-four hours, 
theiefoie, one need not woiry much about the use of too much antitoxin 
in infants From a practical standpoint, it would seem better to forget 
about the age, sex, and weight, of a patient and give the mild and 
model atdy ill patient 20,000 units mtiamuseulaily and those who are 
seveiely ill and who have a lowered blood pressure 40,000 units intra- 
venously It may be that these doses will have to be increased, since 
from European souices has come information about recent epidemics 
of diphtheria caused by a moie virulent form of the orgaiusm, the so- 
called diphtheria gravis It is well to use massive doses of antitoxin 
in severe fulminating infections that appeal to run counter to oui 
aveiage expenence It has been shown that the toxin of the gravis 
oigamsm is more virulent than that produced by the oidinary Park No 8 
bacillus The lattei is used to make antitoxin m this country Park 
No 8 antitoxin can neutralize diphtheria gravis bacillus if enough is 
given In cases that appear to be malignant, large doses of antitoxin, 
as high as 100,000 units oi moie, aie indicated 

Epidemic Meningitis — u 25 Antimenmgococcus seium is used foi pas- 
sive immunity This is not an antitoxin, but a serum with bactenostatic 
or baetenocidal qualities Recently a soluble toxin of meningococcus 
was descubed, and some effort is now being made to produce a serum 
that is both baetenocidal and antitoxic This may be of some value 
since the mortality with this infection is high in spite of the use of 
specific serums Innumciable articles have been written about the 
theiapeutic lesults obtained with the use of antimemngoeoecus serum, 
and fiom these it is appaient that the fulminating toxic type of disease 
is usually not very amenable to any treatment and the patients die within 
from six to fortv eight horn's Often the diagnosis is not even suspected 
until some other patient begins to show the usual picture of a relatively 
moie chionic type of meningitis (lelative in the sense being a matter of 
a few days) Ignonng the infant and toxic fulminating types, the 
moitality rate may be as low as 15 per cent m certain series of cases 
tieated with antitoxm 

If there is going to be any impiovement, it should occui promptly 
Since this disease is notorious foi its relapses, it is advisable to tapei 
off the treatment over a number of days m oidei to avoid the possibility 
of shock m case there is a relapse and serum has to be given again 
(usually from seven to fourteen days aftei the last treatment) 
One should be careful not to mistake the meningeal serum sickness re- 
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action, occurring from about seven to fourteen days after treatment 
ends, as an exacerbation of the disease since further specific treatment in 
these cases would aggravate the condition. 

Smallpox — -There is no need for any therapeutic serum since active 
immunization properly applied is 100 per cent protective 

Poliomyelitis — •**’ 31 “The serum has jet to be described that will pre 
vent the disease from developing in the monkey injected with the virus 
although some serums have prolonged its lifo a few days. Theoretically 
in the human being, convalescent poliomyelitis scrum should be given 
m the preparalytic stage but usually tho diagnosis is not made nntil 
there is frank paralvsis. Whether convalescent poliomyelitis serum will 
stop the spread of paralysis is questionable Recent survevs were not 
conclusive as to its value, but since it does no harm and might do some 
good, there is no definite contraindication to its use Prom 10 to 20 e c 
of serum may be given intramuscularly, although recent articles in 
dicate that larger doses would be more effective 

Erysipelas — **“ ,I Erysi polos is ono disease tho natural history of which 
ought to be studied before conclusions aro drawn about the beneficial 
effects of therapeutic antitoxins. Most of tho articles written about the 
results obtained after tho use of erysipelas antitoxin raav he variously 
interpreted 

The personal opinion of the reviewer is that the antitoxin is not of 
much value save in the treatment of infants. Thero is however this 
comforting thought that the patients with erysipelas tolerate the m 
jection of this antitoxin well and relatively few of them have serum 
sickness. It docs not seem to harm tho individual and it might do some 
good 

Encephalitis — A principle of passive immunity has not been developed 
for this disease as yet 
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CHAIRMAN PA RA T E L E E — Till* morning i round table discussion u to bo on 
the subject of the newborn, with special emphasis on respiratory and circulatory dis- 
turbance*. 

We are all interested in increasing our knowledge of the newborn for the purpose 
of applying that knowledge in lowering the mortality of the hazardous period of 
transition from Intrauterine to extrautenni life. 

The newborn infant must rapidly adjust himself to many profound anatomic 
and physiologic change*. This ndiostment complicated and difficult as it must bo 
under the most farorablo conditions becomes all the more difficult because of the 
traumatic insults of the birth process from which no infant can entirely eeeape. 

The ability of the infant to make these physiologic and anatomic adjustments will 
depend largely upon tbiee fretor* (1) the inherent vitality (2) the degree of 
maturity at tho time of birth and (3) the extent to which pathologio conditions 
disturb the normal course of events, 

Tho problems of respiration snd circulation in these infants are two closely related 
functions and can hardly be dealt with separately Difficulties encountered by 
the newborn in adjusting himself to his new mechanism of gaseous exchange will 
affect and in turn be affected bv, the adjustments going on in the circnlntory 
system 

The physiologists, embryologists and anatomists hnve busied themselves with these 
problems and have in some instances taken us to task for our ignorance. Many 
clinicians have also made vnluable contributions to our knowledge of these vital 
phases of tho newborn infant s adjustment. I shall nttempt to outline briefly some of 
the features which seem to me of practical importance, but, as I do so I should 
like to have you keep in mind that in our clinical work wo are lealing with individual 
infants. The ability of each indivi leal infant to make his adjustments depen Is not 
only npon what may be proved to be a normal physiologic response to certain stimuli, 
but as well upon the three factors mentioned above, 1 e-, the Inherent vitality (con 
stitntion) the degree of maturity und the pathologic conditions that may bo present 
to disturb the normal coarse of events. 

The Initiation of Bftpxrahon — Respiratory activity begins under normal coadi 
tiona, almost simultaneously with tho birth of the infant That the initiation of 
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respiration is due to stimulation of tlie respiratory center and ths\t CO, is tho chief 
stimulant material is generally conceded But the factors wluch govern the action 
of the stimulus are numerous, and tho explanation of disturbances of respiration is a 
complicated one 

Schmidt says that the chief element m the chemical regulation of respiration is 
the concentration of the stimulant material within the cells of the respiratory center 
Tins, he says, is dependent upon a balance among three factors the concentration of 
the stimulant material in the arterial blood, the rate at which stimulant material is 
produced within the cells of the center, and the rate of blood flow through the 
center, which rate determines the extent to which stimulant material can accumulate 
there That the respiratory center is influenced directly by changes in its blood 
supply and that respiratory response to changes m systemic blood pressure depends 
chiefly upon changes in cerebral blood flow have been experimentally proved Nor 
mally an increase in cerebral blood flow depresses respiration, and a decrease stimu 
lates respiration This suggests that products of metabolism of the cells of the 
center play a part m regulating the activity of the center But there is an ab 
normal condition of the center m wluch respiration is depressed by a decrease in 
its blood supply and stimulated by an increase This abnormal relation is designated 
the “reversal ” 

Apparently the ability of the respiratory center to respond to stimuh depends 
upon a supply of oxygen adequate to support the metabolic processes upon which 
the functional activity of the cells depends The reversal cannot be produced by an 
excess of CO, in the blood as long as the blood oxygen content is not markedly 
reduced and the cerebral circulation is adequately maintained, but it is readily pro 
duced by a general anoxemia or by a reduction of the cerebral blood flow Schmidt 
says that any agent normally a stimulant to respiration may cause depression or 
failure if applied in the presence of oxygen deficiency m the brain consequent to 
subnormal cerebral blood flow 

These observations led Krafka to the conclusion that the apnea of intrauterine life 
is due to the phenomenon of reversal produced by a plijsiologic anemia He sug 
gested also that occlusion of the umbilical arteries by increasing the peripheral re 
sistance raises the systemic blood pressure and increases the cerebral blood flow 
Tlus relieves the apnea , the high carbon dioxide concentration prevailing acts as a 
respiratory stimulus, and respiration is initiated 

In an excellent summer) of his experimental work Schmidt makes the following 
statements “The cluef function of the entire respiratory mechanism is the main 
tenance within the center of a constant concentration of stimulant material Factors 
known to be concerned m this maintenance are changes in arterial blood, tlirough 
changes in pulmonary ventilation, acid excretion by the kidneys, etc , changes in 
the metabobc activity of the center, possibly concerned in the irritability of the center 
and m tho reflex regulation of breathing, changes in the blood supply of the center, 
through local vascular and general vasomotor responses, which influence removal of 
metabobtes from the center Respiratory activity at any instant depends upon u 
delicate equilibrium among these factors and can be altered by changing any one of 
them ” 

Continuing, he says, 1 1 The nature of the stimulant material responsible for the 
regulation of respiration cannot be determined until more definite information is 
mailable concerning the part pla)ed by changes in the vessels supplying the center 
The material is derived from the metabolism of cells, including those of the center, 
and it is probable that CO, is more important to the normal regulation than oxygen 
lack because the latter tends to modify the activity of the center by producing the 
reversal. ’ ’ 
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Arphyna of the Ketchor *.— According to Belt*, 3.5 per cent of all infant* are 
bom in a condition of deep asphyxia. While tome c&sei of asphyxia are doe to local 
obstruction to the air passages, the majority result from a depression of the respire, 
tory center 

The factors involved in this state of depression have been discussed. In the 
premature infant we have the additional factor of immaturity of the respiratory 
center The significant part played by inti acranial injury In. the etiology of severe 
asphyxia is well reeognlxol, and the remar In abend} made concerning the factors 
regulating respiration help to make this understandable. 

In piematurc infants asphyxia at birth is, according to YDpC no more frequent 
t h a n in full term Infants. Its etiology is tho same as for full term infanta plus the 
factor of immaturity of tho central nervous system A peculiar type of breathing 
called periodic breathing is said to be physiologic for premature Infnnts. It has 
been produced experimentally by primary changes in the blood supply of the center 
The unstable vasomotor mechanism of the premature infant is probably an important 
factor in the occurrence of this phenomenon Bfiihi and Salami, pupils of YUpB 
have expounded the theory that the high hemoglobin content of the blood In the new 
bom and especially in the premature may play a part by binding more oxygen and 
thus reducing the amount of stimulant material In the blood Oxyhemoglobin is a 
stronger acid than is reduced hemoglobin, and the more oxyhemoglobin in the blood 
the less CO is it able to bind. 

In the premature infant we have also an asphyxial state which develops in the 
second or third week of life, or even later Tho explanation of this condition Is not 
yet satisfactory According to Ebstein, the autopsy findings are inconstant and not 
characteristic, sometimes including cerebral hemorrhage and only now anil then 
atelectasis of any degree. 

A functional inferiority of the central nervous system which does not produce 
symptoms until a certain stage of development is reached, suggests itself. However 
there are probably many other factors. The weakness and eventual fatigue of the 
muscles of respiration may plaj a rflle. 

At elec tarn — In medical literature and in medical parlance generally there is much 
loose tnlk about atelectasis. A rather thorough consideration of this subject, so that 
we may have some degree of uniformity in our conception of atelectasis, would seem 
to he very much in order I believe wo are well agreed that the lungs of the normal 
full term Infant undergo gradual inflation during the first few days of life and that 
during tlita time a variable amount of initial atelectasis is present in all normal now 
bom Infants. 

This, if our belief is a fact, can rightfully be called ‘ physiologic atelectasis of 
the newborn. Physiologic peculiarities of the newborn sometimes take on patbologio 
proportions. Ibis is true in regard to atelectasis. Various hindrances to the nap Ira 
tion of tho newborn may result in the persistence of atelectasis to a pathologie extent. 
The persistence of largo areas of atelectasis may be an Important factor In causing 
dentil. However more important for ui la a knowledge of the factor or factors that 
eauac the atelectasis 

Besides this primary type of atelectasis, there are secondary types — resorption 
atelectasis for example, in winch areas of lung that have been inflated become ob- 
structed duo to some hindrance to normal respiration and the alveoli collapse as the 
sir is resorbed from them Yllpo among others believes that primary atelectasis 
even in the premature infant Is comparatively rare and that a. secondary type is 
much more common. In tho premature infant he maintains that nearly all of the 
KTnall alveoli are inflated within a few hours after birth but that they soon become 
filled with blood constituents through exudation resulting from passive congestion. 
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respiration, is due to stimulation of the respiratory center and that CO, is the chief 
stimulant material is generally conceded. But the factors which govern the action 
of the stimulus are numerous, and tho explanation of disturbances of respiration is a 
complicated one. 

Schmidt says that tho chief element in the chemical regulation of respiration is 
the concentration of the stimulant material withm the cells of the respiratory center 
This, he says, is dependent upon a balance among three factors the concentration of 
the stimulant material in the arterial blood, the rate at which stimulant material is 
produced within the cells of the center, and the rate of blood flow through the 
center, which rate determines the extent to which stimulant material can accumulate 
there That the respiratory center is influenced directly by changes in its blood 
supply and that respiratory response to changes in systemic blood pressure depends 
clneflj upon changes in cerebral blood flow have been experimentally proved Nor 
nially an increase in cerebral blood flow depresses respiration, and a decrease stimu 
lates respiration. This suggests that products of metabolism of the cells of the 
center play a part in regulating the activity of the center But there is an ab 
normal condition of the center in which respiration is depressed by a decrease in 
its blood supply and stimulated by an increase This abnormal relation is designated 
the “reversal.” 

Apparently the abibty of the respiratory center to respond to stimuli depends 
upon a supply of oxygen adequate to support the metabolic processes upon which 
the functional activity of the cells depends The reversal cannot be produced by an 
excess of CO, in the blood as long as the blood oxygen content is not markedly 
reduced and the cerebral circulation is adequately maintained, but it is readily pro 
duced by a general anoxemia or by a reduction of the cerebral blood flow Schmidt 
says that any agent normally a stimulant to respiration may cause depression or 
failure if applied in the presence of oxygen deficiency m the bram consequent to 
subnormal cerebral blood flow 

These observations led Krafka to the conclusion that the apnea of intrauterine life 
is due to the phenomenon of reversal produced by a physiologic anemia He sug 
gested also that occlusion of tho umbilical arteries by increasing the peripheral re 
sistance raises the systemic blood pressure and increases the cerebral blood flow 
This relieves the apnea, the high carbon dioxide concentration prevailing acts as a 
respiratory stimulus, and respiration is initiated 

In an excellent sum man of his experimental work Schmidt makes the following 
statements “The chief function of the entire respiratory mechanism is the mam 
tenance within the center of a constant concentration of stimulant material Factors 
known to be concerned in this maintenance are changes in arterial blood, through 
changes in pulmonary ventdation, acid excretion by the kidneys, etc , changes m 
the metabolic activity of the center, possibly concerned m the irritability of the center 
and m the reflex regulation of breatlung, changes in the blood supply of the center, 
through local vascular and general vasomotor responses, which influence removal of 
metabolites from the center Respiratory activity at any instant depends upon a 
delicate equilibrium among these factors and can be altered by changing any one of 
them ” 

Continuing, he sajs, “The nature of the stimulant material responsible for the 
regulation of respiration cannot be determined until more definite information is 
available concerning the part plajed by changes m the vessels supplying the center 
The material is derived from the metabolism of cells, including those of the center, 
and it is probable that CO, is more important to the normal regulation than oxygen 
lack because the latter tends to modify the activity of the center by producing the 
reversal. ’ ’ 
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1Q00 showing that mixing of superior and inferior cavul blood occurs in the right 
atrium. Wo might not know but we are glad to learn that Kellogg Tended Pohl 
man'll expen monte in 1028 

I with to call your attention to Patten ■ work which, if true will give us a now 
attitude toward the circulation in the fetua and in the newborn Ho hne shown 
that the apparent capacity of the foramen ovale of the fetal heart is greatly re- 
duced by the manner in which tho valvula is attached to the septum and that the 
effective interatrial passage in the heart of the full term fetus is a scant half of the 
sire of the foramen ovale ami little more than 40 per cent of the aixe of the in 
ferior caval orifice Because of its smell glxe the foramen ovale cannot pass on to 
the left aide enough blood to equalise intake on the left with intake on the right. 
In view of the fairly equal development of the two aides of the fetal heart, any 
assumption that they do not handle approximately equal amounts of blood is un 
tenable. 

The neglected factor in the situation ia the pulmonary circulation. All the im 
plications nro against the current view that the pulmonary circulation is negligible. 
The actual sixe of the pulmonary veins indicate* that they bring into the left 
atrium a volume of blood somewhat greater than that contributed by way of tho re- 
stricted functional orifice of the foramen ovale These facts make it necessary to 
change our previous theory of an abrupt increase in the pulmonary circulation at 
the moment of birth. He measured the sixe of the pulmonary arteries, the umbilical 
artenes, the pulmonary veins, and umbilical vans and concludes that, if the pul 
monary vessels ure carrying a circulation in any way consonant with their aixe, there 
is enough blood already going to the lungs before birth to care for oxygenation as 
soon as the lungs are inflated In regard to the postnatal changes in circulation, 
lie discredits the idea that there is any marked or abrupt change in the relative 
pressure in the two sides of the heart when placental circulation is interrupted. He 
says “As far as tho heart is concerned the immediate result of tying off the 
umbilical vessels ia merely to eliminate from the fetal circulation the blood that 
happened to be passing through the placenta at that moment. It can have no more 
effect on relative pressure in tho two etna than loss of the same amount of blood 
by superficial hemorrhage." 

The establishment of an adult type of circulation is accomplished gradually 
All the primary readjustments appear to be fairly well accomplished by the end of 
the first month or six weeks. The final step* ore then taken In a leisurely fashion. 
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DR. HEYWORTH N SANFORD (CmaAOO) —Dr Parmtlee ha* outlined the 
mechanism whereby the respiratory stimulation neccaeary to establish normal respire 
tion at birth is begun. Asphyxia neonatorum is, therefore a failure for some reason 
of this normal stimulation to begin naturally 
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The etiology of asphyxia neonatorum haa been classified by HcElroy as follows 

I Intranatal causes 

A Suffocative 

1 Compression of the uterus 

2 Interference with the umbilical circulation 

3 Interference with, the placental circulation as m such diseases as toxemias 
from syphilis, chrome infections as nephritis, and heart disease, and acute 
bacterial infections All thesa reduce the normal blood supply by placental 
infarcts 

4 Prematurity, by predisposing to prolapse of the cord, and head injuries, 
and by faulty development of the respiratory mechanism 

5 Drugs anesthetics, such as morphine, pituitnn, and ergot 

B Paralytic 

Cerebral hemorrhage from forceps, breech presentations, and long labors 

II Postnatal asphyxia 

A Injury to the head or cord by delivery methods 

B Forcible methods of resuscitation that aggravate preexisting conditions 

The symptoms are usually stated in obstetric textbooks ns falling into two mam 
groups Roughly, asphyxia livida is almost always due to the suffocative type and 
is the result of the aspiration of mucus, ammotic fluid, blood, or mecomum The 
infant is cyanotic, although the lips are pale The general muscle tone is rigid, 
and there is a rapid response to stimulation. The second type, asphyxia pallida, is 
almost always duo to the paralytic type of etiology With tins the child is white 
and flaccid, and there is little or no response to stimulation. 

In the actual diagnosis it is not possible in the presence of immediate asphyxia 
to go into much detail Roughly, we have asphyxia if cyanosis is persistent, in 
temnttent, or tardy A weak or grunting cry with shallow respiration usually in 
dictates a cerebral hemorrhage Occasionally with intensive atelectasis the percus 
sion note is dull, the breath sounds are decreased, and r files are heard over the 
atelectatic area Unfortunately these are not found in every instance — enough to 
make a positive diagnosis Dunham has drawn attention to the x ray as a means 
of differentiating atelectasm from other forms of lung pathology, such as pneu 
monia, pneumothorax, thymic enlargement, cysts, emphysema, and diaphragmatic 
hernia. 

In the treatment I have thought it best to take up m detail the various measures 
in vogue, with the arguments for and against their use 

1 Body Manipulations < — Such procedures as the Schultz maneuver and the 
like have long been in vogue by obstetricians and are still to be found in practical!} 
all obstetric textbooks These vary from massaging the skin and slapping the child 
to vigorous swinging m the air These methods are more notable for their spec 
tacular violence than the results obtained, and they are now generally condemned 
They undoubtedly account for the unnecessary death of many babies each year 

In the presence of intracranial injuries such procedures are even more dangerous 
Crothers has pointed out that even rhythmic compression of the chest, which cannot 
possibly favor the entrance of air into the collapsed lungs, serves only to pump blood 
into an already damaged head and brain. The condemnation of all such methods 
is to be praised. 

2 Temperature Stimulation — The use of hot and cold, water for stimulation of 
the "fr’Q is also a common practice Cold water only serves to lower the general bod} 
temperature, and thus the general resistance of the child We find that the majority 
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of newborn infant* coma from the delivery rooms with subnormal temperatures even 
under the beat of condition*. Cold water as a stimulant ia unphysiologio and •hould 
be a* much condemned os body manipulation. 

Immersion in warm water, on the other hand, while of no value from a stimula 
tion sense, does preserve the child s body temperature, and hence, its resistance. It 
simulates intrauterine life and is helpful to the child i well being 

3. Eemaval of foreign Ifatenal — Thi* 1 * one of the moat important procedures 
of resuscitation It must be remembered that before satisfactory respiration can 
occur, the air passages must be cleared. The aspiration of amnio tic fluid, vernix 
casooaa, lanugo hairs, and epithelial cells furnish one of the most common causes 
of pneumonia. Farber and Sweet found amniotic sac contents in the lungs of 
S3 per cent of 124 infants. The obvious necessity of removing foreign material from 
the air passages before any typo of stimulation is attempted needs special emphasis. 

This, again, should be accomplished by simple means. A common soft nosed 
rubber catheter, else 12, can be used with safety in the mouth and nose. After 
birth the baby can be laid for a moment with the head lower than the body 
and the larynx, and trachea milked toward tho month. The catheter is then resorted 
to, to clear out the noso, mouth and throat. 

Especial emphasis should bo laid on the use of toft catheters and not too vigorous 
manipulation, as damage mar bo done to the nose and soft palate. The practice 
of wiping out the infant s mouth with a piece of gauxe is to be condemned as it only 
servos to injure tho delicate mueous lining 

4 EetuiciUiUon With Atr or Its Constituents — a. -dir This is one of the oldest 
mean* of combating asphyxia neonatorum and is particularly important because 
of its ease of administration. In its simplest form thi* consists of breathing into 
the mouth, of the newborn infant. The use of other respiratory gases in the last 
few years has rather decreased tho use of this simplo method, also there are two 
drawbacks to It* u»o. 

The first is tho contamination of the mucosa of the air passages of the newborn 
with tho breath of the resusdtntor particularly if he i» suffering from a cold or 
is a earner of bacteria. Tho second ia the danger of rupture of the alveoli by too 
much air pressure. A* to tho first criticism, the practice of direct moath to- mouth 
breathing 1s certainly bad This can be obviated, however, by placing several thick 
□esse* of gauio between the mouth and nose of the newborn and the resusdtator 
or by the uso of a tracheal insufflator equipped with a stop bulb 

The problem of too much insufflation may bo overemphasised. Since Stand ler 
Davis and Stevens observed 1 per cent of spontaneous pneumothorax in 702 routine 
x ray examinations of newborns, this may be more common than is ordinarily sup- 
posed. However I have never seen a case of lung damage from mouth to-mouth 
insufflation. There is no doubt that care should be used, and thi* applies to intra 
tracheal insufflation as well. From 1C to 20 c.e of air under a pressure of 15 to 20 
mm, of mercury is sufficient to inflate the lungs of the newborn. Thus very little 
exhalation is needed to accomplish the desired pressure. 

b Oxygen This has long been the standard treatment, and there is no argument 
against it. It is now so commonly used in combinations with carbon dioxide that 
they will be considered together 

c Carbon Jhoxida Henderson, acting upon the knowledge that in the adult a 
partially asphyxiated respiratory center requires more carbon dioxide to stimulate 
it, advocated the administration of carbon diocddo to stimulate respiration in 
asphyxia neonatorum. McConnel and ITcOormnc reported that in the use of oxygen 
alone for three years, there wag no decrease in tho mortality of asphyxia neonatorum 
but that in using 5 to 25 per cent carbon dioxide in combination with oxygen, they 
found the mortality was greatly lessened. 
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At first, expensive inhalators were devised to dispense the carbon dioxide and 
oxygen in the correct proportions, but these are not essential, for tanks of the 
mixed gases may be purchased from any medical supply house. Two different 
proportions can be obtained, one with 5 per cent carbon dioxide and 95 per cent 
oxygen, and the other with 10 per cent carbon dioxide and 90 per cent oxygen. 

The amount of carbon dioxide given varies from 5 per cent to 30 per cent 
Henderson advocates 7 per cent Boothby says that lugher mixtures are dangerous 
Those who use higher mixtures say that if the mixtures cause gasping or struggling, 
thev should be stopped, not abruptly, but by gradual lowering Nearly everyone advo 
cates giving the mixtures at not longer than five to ten minute intervals several times 
a day 

While the efficacy of carbon dioxide stimulation is generally accepted, there are 
some dissenting ideas that have never been satisfactorily explained Eastman has 
found that the carbon dioxide tension of the fetal blood is normally higher than that 
of the maternal arm vein One must assume, therefore, that in utero the sensitivity 
of the fetal respiratory center is depressed by carbon dioxide Furthermore, the 
primary blood change in asphyxia neonatorum is a reduction of the oxygen content 
of the blood to extremely low levels The serum pH of an asphyxiated infant is 
reduced to unsupportable levels, sometimes below 7 00 Tins indicates that the use 
of carbon dioxide as a resuscitating agent in asphyxia neonatorum is not onlj 
superfluous, but may even be harmful. What the infant needs is oxygen or air 

I simply wish to show that perhaps it is the oxygen in the mixture that is the 
cause of the good results Coryllos has shown that oxygen passes more easdy from 
the air sacs to the blood when carbon dioxide is present This may be another reason. 
Until these questions are settled, it would be wise to continue the use of 5 per cent 
carbon dioxide and 95 per cent oxygen mixture, but certainly not m a greater pro 
portion. Personally, I have never observed any different effects from the added 
carbon dioxide than were observed witu pure oxygen. 

There is one exception to this — m infants suffering from morphine narcotization 
Here the respiratory center is apparently depressed far below its normal function 
Shute and Davis in 120 narcotized infants used carbon dioxide m 10 to 30 per cent 
mixtures with oxjgen in thirty six of these infants and had but two deaths, while 
of the eighty four who were not so treated, eight died 

d Dnnler Bespirator Murphy and Sessions used tlus apparatus in 1922 with 
great success, and it has been used much since They state that there were no 
injurious effects and that it was of value m all types of asphyxia neonatorum, par 
ticularly m premature infants We have been using the Drinker respirator routinely 
for the past five years We believe that it can be used in all types of asphyxia 
neonatorum except those due to cerebral hemorrhage The reason for this is that 
in the respirator the head is lower than the body, and, until the infant nccom 
modntes himself to breathing, there is considerable crying and struggling I think 
that all this must only aggravate the hemorrhage, and in any case the trouble is 
cerebral and not m lung aeration. Second, before respiration begins, any material 
occluding the upper air passages must be cleared out, as has before been stated 
You cannot aerate the lungs until the air passages arc clear, and there is a pos 
sibility of drawing the material down into the bronchi and air sacs. 

Practically, we use onlv a negative pressure of 10 mm of mercury Murphj ad 
vocated a positive pressure as well m severe asphyxia, but we have never used it 
The respirations are set for thirty per minute, and the child is never kept in the 
respirator for more than one hour at a time Several hour treatments maj he 
given during the daj In premature infants with recurrent cyanotic attacks, treat 
ments may be given for several days I have given them for as long as two weeks 
There is some idea that the respirator may injure the child. 
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Murphy anil Bauer, in thirty nutopeies cm infant* who died after respiration, 
found that there wo* a slight increase In pulmonary congestion but that no cellular 
material wus found in the air passages They concluded that there wna no evidence 
of injury and that in atelectatic conditions the pressure could be increased to 15 mm. 
of mercury 

The respirator has also been criticised because it fails to regulate the carbon 
dioxide content of the circulating blood. To mo the clinical success of this method 
answers the criticism and further raises the argument as to the necessity of carbon 
dioxide. 

I do not believe that any method has been satisfactorily devised to treat severe 
atelectasis, but the principle of the respirator ia as good as any It offers an 
instantaneous method for creating a satisfactory degree of pulmonary ventilation 
accurately 

The chief drawback to the Drinker respirator ia its costliness and this is a 
serious one. I do not think the respirator is particularly necessary outside of its ease 
in handling the infant Certainly no one should feel that any particular infant who 
could not have been saved by other methods could have been saved by a respirator 

0. Medical Stimulant t Naturally all manner of cardiac and respiratory stimu 
lants have been used have had their vogue, and later have been discarded. Among 
these are digitalis preparations adrenalin, and more recently lobelia. The first two 
are of doubtful value. Certainly in cerebral hemorrhage, they might be harmful 
by increasing the blood pressure and causing more hemorrhage. Lobelin is presumed 
to bo a direct central respiratory stimulant Its administration intramuscularly or 
by injection into the umbilical vein is a simple way to try and stimulate respiration. 
The drug Is safe, except in large dosee or in too frequent doses. Lee reports two 
deaths in infants from its use. 

Bonar has summed up certain principles that should be applied a* universal in 
the treatment of asphyxia neonatorum. 

1. All measures of a violent nature should be prohibited. 

2. Absolute rest, warmth and quiet should be maintained 

3 The air passages should be cleared immediately 

4 Adequate fluid intake should be maintained. 

5 Oxygen, or regulated doses of 5 per cent carbon dioxide and 95 per cent oxygen, 
should be administered. 

6. In the absence of gases extremely gentlo intratracheal insufflation of air, or 
possibly mouth to-moath insufflation should bo used. 

7 The administration of lobelin in moderate dosci should bo tried 

8 Asphyxia, complicated by evidence of intracranial pressure, seems to justify 
immediate treatment, either by giving blood injections, removal of an adequate 
amount of cerebrospinal fluid, or both. 

9 Recurring attacks of asphyxia should receive the samo attention as immediate 
asphyxia. 

10 Roentgenograms of the cheat aro of great value in determining tho cause of 
the cyanosis. 

DISCUSSION 

CHAIRMAN PARMELEJ3. — You have heard Dr Sanford s thorough discussion 
of the respiratory difficulties of tho newborn with special reference to treatment. 
I should like to have all of you enter freely into tlie discussion of this important 
subject. If Suits s statement that 3.5 per cent of all infants ore born in a state of 
deep asphyxia is true, the subject is indeed important. 

DR. IL N ANDREWS (Mankato, Minn ) asked whether the use of s tracheal 
catheter in resuscitation was considered dangerous Ho reported the enso of an 
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infant thus resuscitated who died after thirty six hours , necropsy showed ruptured 
alveoli in addition to bronchopneumonia 

He also inquired about tho value of dilating the anal sphincter as a means of 
stimulating respiratory activity 

DR P A MoLENDON (Washington, D C ) described an apparatus used in 
Washington for resuscitation called the Christman apparatus, with which very good 
results have been obtained. 

He spoke also of the danger of cramped position of the infant’s head m inter 
fenng seriously with breathing He advocated placing some sort of a pad under 
the shoulders of an infant having any respirator} difficulty and leaving the pad 
there untd he is breathing normally 

DR C E BRADLEY (Tulsa, Orta.) made a plea for better teamwork between 
obstetricians and pediatricians m the technic of resuscitation He felt that the prac 
tice of tilting the bassinet so that the mfant lies with his head lowered for the 
first hours of life is not ph} siologically sound and is more likely to do harm than 
good. 

The frequency of intracranial injury as a cause of respiratory difficulties would 
seem an important reason for restricting manipulations to the minimum 

DR I R COHN (Toledo, Ohio) spoke of the possibile role of sepsis in the 
etiology of atelectasis He asked how infants with secondary atelectasis can be 
aided in the inflation of their lungs without the aid of a respirator 

DR GEORGE R MURPHY (Elmba, N Y ) emphasized the importance of 
first clearing the air passages before using any type of respirator or resorting to 
other manipulations Ho spoke favorably of the Flagg resuscitation apparatus The 
urgent necessity of teamwork in obstetrical and pediatric departments was stressed, 

DR E R McCLUSKY (Pittsbubgh, Pa ) spoke of his experience with a Euro 
pean respirator, a modification of the Drinker, but operated on the same principle. 
He spoke of his experience with an oxjgen tent which is a modification of the Cecil 
Blnmmer tent made to fit oier a cnb or a bed for a premature infant In this, 
oxygen is kept at a concentration of about 50 per cent and set at that so it cannot 
be changed One great advantage of this method is that the child can be put in 
it and left there for some tune Oxjgen alone instead of a mixture of carbon 
dioxide and oxygen is being used more and more It was his impression that they 
were getting better results with the oxjgen tent method than with the respirator 

DR JAMES KRAMER (Akbon, Ohio) spoke of attacks of asphyxia occurring 
m the first days of life m babies with a cleft palate deformity, the tongue causing 
complete obstruction of the nasopharynx He also referred to infants having at 
tacks of coughing and cyanosis each tune they were fed, seven cases of this sort 
had come under lus observation, and all seven infants had finally died of broncho 
pneumonia, one of these infants lived a year 

DR THURMAN B GIYAN (Bbooklyn, NY) described an inexpensive and 
satisfactory apparatus for administering oxygen to newborn infants 

DR S C HENN (Chicago, III ) said that while it was important to keep infants 
with asphyxia from being chilled, it was wise to avoid overheating such as might 
occur m certain types of incubators He spoke of tho aid in diagnosis of tho cause 
of respiratory difficulty that might be obtained from roentgenograms 

DR DAVID J LEVY (Detboit, Mich ) spoke of cyanotic attacks occurring m 
the first days of life in i nf a n ts having loud systolic cardiac murmurs which dis 
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appeared with i n a week or so Roentgenograms taken daring the period of cyanosis 
and dyspnea showed great enlargement of the heart, and films taken after ten days 
showed a heart of normal sixo. 

DR. A, LEVINSON (Chicago III.) thought thero wan dangor of confusion in 
our dlacnaaion when wo opoko one moment of asphyxia, then of cyanosis, and then 
of atelectasis, while apparently talking about the same thing He spoke of the 
difficulties encountered in making a clinical diagnosis of atelectasis even with the 
aid of roentgenograms. 

Intermittent cyanosis he felt was usually due to intracranial hemorrhage, while 
continuous cyanosis is usually due to a heart condition. These two conditions are 
not always easily differentiated. In either case the child should be kept strictly 
quiet, not taken to breast, not bathed not weighed or handled at oil The child is 
fed by a dropper and given oxygen. 

The infant just bom and in a state of asphyxia needs to be treated. He agreed 
with Dr Sanford’s methods of handling these cases but had not used the Drinker 
respirator because of fear of tho damage it might do to the lungs. 

Oxygen alone he felt was preferable to mixtures of ox>gen and carbon dioxide, 
and ho considered oxygen a very valuable aid in treatment 

DR. H GOBDON (Brooklyn NY) advised caution in making a diagnosis of 
enlargod thymus as a cause of respiratory difficulty Cyanosis is sometimes due to 
more obscure changes occurring in the process of transition from prenatal to post 
natal conditions. Before birth the sd renal cortex is very large and has n good deal 
to do with tissue respiration. Upon the beginning of pulmonary respiration, there 
is immediately a change, the child must adopt himself to the new environment with 
the increase In oxygen tension and also in oxygen supply As a result in some in 
stances infants show weakness and inability to adapt themselves. In such cssoh 
we find a good deal of cyanosis 

Ho also spoke of the danger of damage to tho lung tissue in the use of the 
respirator 

DR. SANFORD said that in five rears of uso of tho respirator no child at nec 
ropsy had showed any damage to the lunge. This may l>o because infants are never 
kept in longer than en hour at a time no positive pressure apparatus is used, and 
negative pressure is never more than 10 mm. of water 

DB, 8. H. A8HMAN (Datton Omo) cited the case of an infant bom normally 
who at birth was cyanotic, had physical findings of atelectasis, and hod also an 
asthmatic type of breathing A roentgenogram showed moderate atelectasis and no 
evidence of thymic enlargement At necropey numerous thrombi were found in the 
lungs with diffuse bronchopneumonia which proved to be of streptococcic origin. 
This must have been a prenatal infection. 

He spoke also of secondary atelectasis ns a cause of cyanotic attacks tliat occur 
after the first days of the newborn period. 

Pneumonia due to aspiration of amniotic fluid was discussed and he felt it 
was more common than it is usually thought to bo. 

He cited a ease of hemorrhage into tho lateral cerebral ventricles which gave 
marked symptoms of respiratory difficulty This case responded well to ventricular 
tapping 

DB. JOSEPH I UNDE (New Haven Conn ) emphasised the Importance of 
aspiration of amniotic fluid or other material ns a cause of cyanosis, especially in 
those cases in which the cyanosis comes on a few hours after birth. 

He streesed the advantages of the tent method of administering oxygen and 
carbon dioxide over the mask method, 
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There followed a discussion of different types of oxygen tents, especially of the 
one being demonstrated bj the makers of the Drinker respirator 


DR MARTIN M HALENEE (Brooklyn, NT) asked if there was such a 
tiling as delayed familial atelectasis He cited the eases of three children m one 
family in which each had exhibited an almost identical clinical history after normal 
births they had shown intermittent attacks of cyanosis during the first two days, 
then had recovered, but after two months they each had an attack of dyspnea with 
cyanosis and fever The physical and roentgenographic findings were those of atelec 
tasis on the right side Recovery occurred, but periodically such attacks would 
recur with the same findings These children are now five, eight and ten years old, 
respectively 

CHAIRMAN PARMELEE — There is a condition called "congenital atelectasis,” 
which gives exactly that clinical picture, but I know of no familial disorder of that 
sort 

DR MAURICE L RIPPS (Elizabeth, N J ) asked about the frequency of 
finding a patent ductus arteriosus associated with atelectasis also if concavity or 
angulation of the nba was of value m diagnosing atelectasis 

He cited a case in which convulsions, crowing respirations, and spasmodic clench 
mg of the hands might suggest spasmophilia, but he was of the opinion that 
cerebral hemorrhage was more likely the cause 

CHAIRMAN PARMELEE said that m his opinion every case of convulsions 
during the newborn period should be considered due to intracranial damage until 
definitely proved otherwise 

DR CHARLES A WILSON (Detroit, Mich ) — The ductus arteriosus is found 
to be patent m nearly all infants who die in the first week of life, and scattered 
areas of atelectasis are also usually found It cannot bo said that the atelectasis 
is related to the patent ductus Areas of atelectasis are often found at necropsy 
in infants uho have had intermittent attacks of cyanosis It is very difficult to 
demonstrate these atelectatic areas in roentgenograms Intracranial injury is found 
to be the cause of death in most of these cases A large area of atelectasis that 
can be recognized roentgenologically may cause repeated attacks of cyanosis with 
recurrent attacks of fever over a period of years 

CHAIRMAN PARMELEE — It is natural that there should be some confusion 
in the application of such temiB as cyanosis, atelectasis, asphyxia, etc. Disturbances 
which occur in settmg into motion the respiratory mechanism must almost certainly 
affect the circulatory apparatus which is so intimately related to it and is itself 
undergoing a profound rearrangement in these first days of life 

The meeting was adjourned 



FIRST ANNUAL CLINICAL MELTING OF REGION in OF THE 
AMERICAN A CADE 1I\ OF PEDIATRICS 

Tho a nnu a l conference of Region III of tlie American Academy of Pediatrics 
'ras held Oct. 4 1034, at the Hn)o Clinic, Rochester M inn and Oct 5 and 0 1034 
at the University of Minnesota Minneapolis 

The meeting wss called to order by Dr Henry Holmholx, chairman. Dr B W 
Corey acted as secretary 


REPORTS OF 8T\TE CEf URMEN 

OAto (Dr C TV Durban* Cleveland) - — The progress made by the Ohio committee 
daring the past few months has been mostly in little things. Valuable contacts have 
been made with child welfare organisations and Parent Teacher Associations, and 
wo have been asked to send a representative to their meetings 

Through the Ohio State Medical Awociation, we have cooperated in preparing 
diets for infants and children for uso by the State Belief Commission. 

The Bureau of Child Hygiene of the State Deportment of Health has been, 
because of financial reasons, without an active head for the past few years. What 
little work that was earned on was done largely by nurses. A civil service exam 
i nation was given last spring and on July 1 Dr A L. Van Horn was appointed os 
tho director of this department. Dr Van Horn has been at the Babies and 
Childrens Hospital in Cleveland for the past throe years and his appointment makes 
a very valuable contact between the Department of Health and the Ohio members 
of the Academy 

The postgraduate instruction in pediatrics to general practitioners has been 
progressing slowly This is probably largely because of inertia on the part of the 
Ohio committee and especially its chairman, and partly because in sounding out 
the sentiment of the physicians in the state, it has not been possible to discover 
a great deal of sentiment in favor of it. 

A forth or discussion of this question will take place at the meeting of tho Ohio 
State Medical Association. 

JHoAfpan (Dr Bernard TV Carey Detroit) — The report outlined the governmental 
activities for child welfare throughout the state as well as those of the volunteer 
agencies, pointing out the opportunity of Academy cooperation with existing pro- 
grams. 

The activity of Michigan members has been directed toward membership and the 
development of a postgraduate course for general practitioners in cooperation with 
the University of Michigan State Medical Society and tho Detroit Pediatric 
Socioty 

Tho office of the state chairman has circularised tho pediatricians of the state 
by letter in tho interest of the American Board of Pediatries and tho meeting 
of the pediatric section of the Stute Medical Society A special meeting was held 
to arouxo interest in attendance at the Cleveland session of the Academy 

Indiana (Dr Oscar K Tonan, Indianapolis) reported definite steps had been taken 
to form a state pediatric society and that an advisory committee to the State Health 
Department had been created and was functioning satisfactorily Participation was 
reported in thirteen district postgraduate course* throughout tho state. Work was 
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under way in the immun ization program against diphtheria, and plans were under 
way for further activity in postgraduate instruction, immunizations, and a tubercu 
losis survey Increased effort for members was also noted for the neit year’s 
program. 

Minnesota (Dr E J Uuenekens, Minneapolis) reported splendid cooperation with 
both University and State Medical Society Speakers are furnished to county medical 
societies for postgraduate instruction, and to Parent Teacher Associations Effort 
is being made to bring preschool children into the doctor’s office for examinations 
Agreement was made to give twenty minnte talks on periodic examinations before 
local parent teacher associations, and each cooperating P T A agrees to have each 
member assume responsibility for visiting ten families m an endeavor to have the 
children brought to the family doctor ’s office for health examinations The physician 
charges his regular fee for these examinations 

Wisconsin (Dr Abraham B Schwartz Milwaukee) reported that the Medical 

Emergency Belief Program was under the direction of the executive secretary of 

the State Medical Society, and that this program was working satisfactorily The 
Academy program was one of active cooperation with the County Medical Society 
One meeting of state members of the Academy was held during the year 

Illinois (Dr Maurice L Blatt, Chicago) — Paper was submitted. 

Iowa (Dr Lee F Bill, Des Moines) — The activities of the Academy ha\e been 
linked up very closely with the State Medical Society and the State Department of 
Health There is a committee designated as the “Committee on Child Health and 
Protection’’ and also a State Pediatnc Society The Academy works m close co 
operation with both the ubove groups These committees cooperating have to date 
set in operation a plan whereby all health programs of the state are referred to a 

committee in the local county so that the medical profession of the county is m 

close contact with, if not in charge of, the programs put on by the lay groups. 
This has not worked 100 per cent but is functioning much more smootlily than any 
previous system attempted Also, the co mmi ttee has reviewed all of the literature 
sent out from the Bureau of Maternal and Child Hygiene This has tended to mi 
prove the quality and cut down the quantity of such distribution. Another matter 
which we have been interested in is the consent slip used m school immunizations 
by means of which an attempt has been made to send as much of this to tho 
private physician as possible 

The committee has functioned further m relation to the state programs, and 
during the last annual meeting we were given one-half day of the three-day session 
This year we held pediatric sessions on two afternoons. Bj cooperation with the 
Speakers’ Bureau considerable information has been earned to the laity and prnc 
titioners from a pediatnc standpoint 

Kansas (Dr Paul G Carson, Wichita) — Because of the very active political op 
position on the part of the State Medical Society, and the small and widely sent 
tered membership, activities of the members of the Academy m Kansas have, so 
far, been limited to educational talks to such org aniza tions as the P T A., private 
schools, and a few radio talks. 

This fall in Wichita we have finally been able to divorce the matter of mi 
muwzntion against diphthena from the school physician and authorities It is 
now to be done by the various individual physicians at the nominal fee of one dollar 
except in the case of those definitely indigent who are regularly receiving help 
from the county or city, m wlucli cases, the county or city physician having constant 
contact and authority attends to it 
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Wo hope to widen this very small opening wodge as rapidly as possiblo nnd ally 
ourselves, for tho purpose of education, with all the public and private welfare 
orguni rations os woll as educational organizations, tho chief idea is to inform tho 
public properly on tho modem conception of the promotion of disease, with especial 
attention to the matter of contagious and infectious diseases anil the matters 
pertaining to nutrition. We have also a 4a audiometer and are testing tho hearing 
of oil school children in Wichita 

Vrtroila (Dr Clyde N Moore Omaha) reports efforts along usual health lines 
tho most important accomplishment being tho formation of a Health Advisory 
Committee cooperating with tho State Health Department. 

Colorado (Dr F P Genjenboch Denver) — Besides the general work in child wel 
fare carried on by Colorado members of tho Academy, tho moat recent activity has 
been in a survey of crippled children in the state. 

South Dakota (Q S Zlmmermann Sioux Falls) reported little activity due to 
lack of cooperation of the Department of Health 

Mtsioun (Dr T C Eempelmann, St Louts) had no report. 

North Dakota (Dr 2 B Pray Fargo) had no report. 

New Business —Dr Clifford G Grulec, secretary treasurer of tho Academy re- 
ported that 

Tho 1935 annual meeting will be held at or near Now York City on June 7 
and 8 the Friday and Saturday preceding the annual meeting of the American Medi 
cal Association to be held at Atlantic City An attempt to secure special rates for 
the Academy meeting on all railroads is being made. 

Dr Grulce reported briefly on the work of the various committees. 

A question was raised as to tho wisdom and desirability of holding tho Academy s 
mooting near tho time of the American Medical Association meeting Tho thought 
was expressed that tho length of time consumed by tho two meetings was prohibitive 
and would react on attendance at the Pediatric Soction of tho American Medical 
Association. Three members spoko on the desirability of holding tho meeting entirely 
distinct from tho American Medical Association session. Tho question of passing 
a resolution to this effect for submission to the executive committee of tho Academy 
was mentioned bnt no action taken. 

The following officers of Begion HI were elected for 1935 s chairman of clinical 
meeting A. Graeme Mitchell M.D Cincinnati Ohio vice-chairman, Albert J Bell 
1LD , Cincinnati Ohio secretary and editor Jacob V Greenebaum, SIT) Cincinnati 
Ohio 

Next year’s clinical session will bo hold in St Louis, Mo, in November This will 
be a joint meeting with Begion II at the time of tho annual meeting of the Southern 
Medical Association. 

A motion that s message of beat wishes for a speedy convalescence to Dr Bell 
who is ill, was passed. 

A motion that the thanks of tho session be extended to the Mayo Foundation 
and the University of Minnesota for the courtesies extended during the meeting 
was pawed. 

At s luncheon meeting of state chairmen, it was decided to create a committee 
composed of the chairmen from Town Indiana Illinois, and Michigan, who would 
formulate s program for state activity This program will be discussed at a 
meeting of stato chairmen held daring tho annual meeting 
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ABSTRACTS OF PAPERS PRESFJTTED OCTOBER 4 IN THE SESSIONS 
AT THE MAYO CLINIC 

Intestinal Polyposis. Harry M Weber, M D , Rochester, Minn. 

Adenomas or adenomatous polyps, the histologic types that are most frequently 
encountered, increase m frequency from the upper part of the intestinal tract down 
ward. They may be single or multiple and scattered sparsely or densely throughout 
the intestine “Polypoidosis” refers to that condition m which the entire mucosa 
seems to have been transformed into a villous, convoluted mass of adenomatous tissue 

When polypoid lesions occur in any part of the large intestine, the rectum and 
lower portion of the sigmoid flexure will be involved m about 95 per cent of in 
stances Therefore, digital and proctoscopic examination will discover the vast 
majority of these lesions. Roentgenologic ex amin ation of the colon will determine 
the extent of polypoid involvement and demonstrate the presence or absence of 
polypoid lesions in segments of the intestine, which are beyond the reach of the 
examining finger and of the proctoscope Unless they are large, ordinary roent 
genologic examination does not demonstrate polypoid lesions A method especially 
useful for this purpose is briefly as follows 

After the intestine has been thoroughly cleansed of fecal material, gas, fluid, and 
secretion by catharsis and enemas, the opaque enema is given in the ordinary man 
ner under roentgenoscopic controL The patient is then permitted and urged to 
evacuate this enema as quickly and as completely as possible so that only a thin 
coat of opaque material remains adherent to the mucosal surface of the intestine 
Again, under roentgenoscopic control, the intestine is redistended with air or some 
other inert gas Stereoscopic roentgenograms aro then made This technic provides 
what might be called a transparent media The internal surface of the lumen of 
the intestine is brought out m bold relief, and the recognition of these polypoid 
excrescences becomes a relatively easy task provided the rather complicated technic 
has been carried out properly Because it is complicated, however, the appbcation 
of this method to young patients, who are unable to give the same degree of co 
operation expected from adults, is often difficult When satisfactory roentgeno 
grams are obtained, the diagnosis of small nondeforming intraluminal lesions in 
the large intestine is second in precision and accuracy only to direct examination 
with the proctoscope, surgical exploration, or necropsy 

Eostnophilia (Case Report) Laura M Fisher, M.D , Rochester, Minn. 

The child showed enlargement of the liver and spleen. 

Examination of the blood showed hyperleucocytosis and eosmophilia The high 
est leucocyte count was 104,000 per cubic millimeter, with 81 per cent eosmophdes. 

As the child’s health improved, the number of leucocytes and eosmophdes de 
creased, the percentage of hemoglobin increased, the liver and the spleen gradually 
became impalpable, and the general condition of the chdd improved. 

A number of cases, m which the -values for the eosmophdes were as high as 
95 per cent, have been reported Biopsy was performed m some of these cases, 
and others came to necropsy Some of the eases were diagnosed as myelogenous leu 
cemm, Hodgkin's disease, and pernicious anemia, whde others were classified as 
eosmophilia with hyperleucocytosis. 

The condition, winch lias been described in the case history, does not correspond 
with the other cases, which have been reported m the literature In view of the 
longevity of the patient, tho progressive improvement, and the comparative well 
being, even during the stage when the number of eosmophdes were high, no definite 
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diagnosis made, and the condition ha* therefore been classified cm a chronic blood 
dyacrnaia with hyperleucocytasis and eoeinophilia. 

Study of Organ Hypertrophy Frank 0 Mann, M.D Rochester Minn. 

Partial or complete restoration of the amount of tissue lo«t by removal occurs 
in most, but not in all, of the organa of the body after partial removal. This 
restorative process lias been called physiologic compensation. There is a considerable 
variation in the different organa in the amounts of tissue restored and in the rate 
at which restoration occurs In our experiments, splenic tissue is not restored after 
partial remora! There is usually very little restoration of thyroid tissue after 
partial thyroidectomy The most marked restoration has occurred in the liver 
kidney colon, and stomach. 

Seventy per cent of the liver can be removed from a rat and complete restoration 
of the amount of tissue loss will occur within six to eight weeks. One kidney eon 
be removed from a rat, and eight to ten weeks later the remaining kidney will 
have increased in slxo almost enough to equal the renal tissue removed. Two- third a 
of the colon of a dog can be removed and a year and a half later the capacity of 
the remaining portion will almost equal tint of the whole large intestine at the time 
of removal. AH the stomach of a dog except a small rim around the cardie, can 
be removed, and at the end of four years normal gastnc capacity will have been 
restored. 

The causes and mechanism producing restoration after partial removal are prob- 
ably not the same for all organs although there are some common factor*. It would 
appear that while considerably leas than half of the normal amount of the various 
organs Is sufficient to maintain life, a more nearly normal amount is necessary to 
take core of the peak load of functional activity which may be placed upon them. 
There also appears to be one factor common to all organs undergoing physiologic 
compensation, namely an increased blood flow to the organ involved 

Considerable data have been accumulated in support of the theory that restoration 
of an organ, after partial removal, is owing to a physiologic need for a larger 
functional capacity of that particular organ All functions of an organ, however 
ore not of equal value in causing a restoration of an organ. Our experiments would 
indicate that the function of furnishing a portal pathway is the moat important 
of the Tnriooa functions of the liver in causing restoration of that organ to occur 
after partial removal. On the other hand excretion of the nitrogenous products of 
the urine is the most important function of the kidney in causing compensatory 
hypertrophy to occur in that organ. 

Bocky Mountain Spotted Fever Bobert S. McKean, MJ5 n Rochester Minn. 

There is evidence that the nrea in which Bocky Mountain spotted fever may 
occur is increasing and because this disease has a rapid onset with headache, chill, 
fever pains w the muscle* and joints and subsequent m oscular eruptions, it may 
annulate some of the exanthematous fever*. Two cases of Bocky Mountain spotted 
fever which wore observed at the Mayo Clinic during the past year ore reviewed. 
Both cases were treated expectantly and uneventful recoveries ensued. 

Disturbances of Function of the Thyroid aland. Roger h. J Kennedy Ml)., 

Rochester Minn. 

Disturbances in function of the thyroid gland of children are not especially 
uncommon Both hyper function and hypo function occur but there appears to be 
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some misunderstanding over what constitutes examples of each. In children symp 
toms of exopht halmi c goiter are quite similar to those m adults and are sufficiently 
striking to warrant a reasonably early diagnosis 

One hundred and fifty seven cases of exophthalmic goiter among children ad 
nutted to the Mayo Clinic have been studied During the period of time in which 
these were seen, no instance of any other type of hyperfunction of the thyroid gland 
in children was observed It would appear, therefore, that the terms “hypertliy 
roidism” and " thyrotoxicosis ” are not only unn ecessary but even incorrect when 
applied to children, as they do not indicate accurately the condition present, namely, 
exophthalmic goiter Thyroid tissue in cases in which resection of the thyroid 
gland was carried out in all but two cases showed diffuse parenchymatous hyper 
trophy, thus substantiating the clinical diagnosis of exophthalmic goiter 

Hypothyroidism 

Insufficiency of thyroid secretion among eluldren vanes in its manifestations, de- 
pending on the stage of development of the individual at the time when depnva 
tion begins. 

Endemic Cretinism — Endemic cretinism, rare in this country, is a condition in 
which deprivation begins even before mtrautenne development starts One or both 
parents lack sufficient thyroid secretion 

Athyrotia Cretinism — Atliyrotie cretinism is a condition in winch the thyroid 
gland either fails to appear or fails to develop and m winch the child, during intro 
uterine life, receives its supply of thyroid secretion from the mother Such children 
begin to show the effects of a lack of thyroid substance from six to eight weeks after 
birth Supplying such a child early and continuously with a potent thyroid 
preparation will result in practically normal growth and physical development, but 
will probably not result in normal mental development 

Infantile Myxedema — Infantile myxedema is a condition m which deprivation of 
the thyroid secretion does not take place before the infant has undergone an ap 
preciable development under the influence of adequate thyroid secretion. 

Juvenile Myxedema — Juvenile myxedema is a condition in which the lack of 
thyroid secretion is not marked before the child is two years of age In these 
cases, recognition of the condition and proper treatment will usually restore the 
status of the lr dividual to near normal, the result to be expected in treatment of 
adults who have myxedema 

Infantile Muscular Dystrophy John J Slavens, MD , Rochester, Minn 

Cose reports of two sisters present rather unusual conditions, which are almost 
identical, differing only in degree The weakness and wasting are universal, ox 
eluding only the facial and bulbar muscles In the case of the older child, the 
speech has been affected despite an absence of weakness of the muscles involved 
in the act Mastication and deglutition have not been affected. All the reflexes 
are present, the sensonum is unchanged, and the mentality is normal There ap 
pears to be a uniform wasting of muscle tissue with absence of fibrillary tvvitclungs. 

Muscular dystrophy usually begins between the second and seventh years and 
frequently reveals pseudohypertrophy In the present cases, the weakness is urn 
form The children lack the characteristic attitude and gait, the symptoms began 
at an earlier age and progressed much more rapidly than in muscular dystrophv 
However, it is felt that the condition affecting these two sisters is one of infantde 
familial muscular dystrophy 
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Crystalline Oort in. Edward. 0 Kendall, Ph,D Rochester Minn 

The amount of cortin in the mpra renal glaml is equal to approximately 1 per cent 
of the epinephrine in the itmo weight of gland. The amount of epinephrine present 
average* somewhat las* than 0 2 per cent of the wet weight of the gland. Thu*, 
lea* than 0 002 per cent of the wot weight of the gland i* cortin. The amount of 
cortin in both gland* of a beef 1* about 0.5 mg and the weight of cortin in a 
single gland it therefore approximately 0 25 mg 

We have found that, after complete luprarenalectomy, dogs can be maintained 
in normal condition in respect to body weight and all other criteria which can be 
applied The doily requirement for each animal can be determined by adminiitra 
tion of the solution. In each cate a certain minimal amount mint be given in order 
to maintain the animal. 

A patient who had a severe case of Addison'* disease was maintained for 
eighteen day* by administration of about 10 mg of crystalline cortin each day 
without development of signs of insufficiency Finally a dog which was supra 
rennleotomixed by Dr ATnnn was given the crystalline hormone during the eight 
days following operation. The dog received no other form of medication and 
survived the operation and appeared to bo entirely normal at the end of eight 
days. He vras placed on a high salt diet and ha* lived for several months. 

We have, furthermore, found that the cortin in crystalline form is quite insoluble 
in water one part will dissolve in about 10,000 part* of water There is present In 
the solution however a more soluble form of the hormone which will exert the same 
physiologic effect and, as far as can be determined, the weight of material in 
soluble form is the same as the weight required in crystalline form The exact Tela 
tion between the two forms has not jet been established, but the essential groupings 
appear to be aldehyde and hydroxyl group*. There Ss no change in molecular weight 
when the hormone assume* the lea* soluble form 

The problem of the chemical nature of the suprarenal cortex lias now been re- 
duced to a concrete problem in organic chemistry We may fed certain that In 
the near future the structure of the crystalline hormone will be established after 
this has been accomplished, we shall be in a podtdon to know whether or not till* 
complex substance can bo mado synthetically 

Benxol Persulphide Dusting Powder to Relieve Itching. Samuel Ambers M.D., 
and Louie A. Bransting M.D Rochester Minn. 

A substitution of sulphur for oxygen in the molecule of benxol peroxide might 
be of value in some forms of cutaneous infections. After a consideration of 
benzol peroxide os a hydrogen peroxide m which the hydrogen atoms ore replaced 
by benxol group*, benxol persulphide mar bo regarded os a si m il a r substitution 
product of hydrogen persulphide that is the reason for its name. 

Benxol persulphide can give off sulphur which may be transformed to sulphureted 
hydrogen, of which 25 per cent of the weight of tho persulphide can be formed 
Sulphureted hydrogen is not a harmless substance. From the intact skin it doe* 
not seem to be absorbed but from an injured skin it may be absorbed. In infants 
it is said that sulphur ointment for scabies lias led to intoxications with sulphureted 
hydrogen, which did not result from inhalation. With the relatively small amounts 
of persulphide used, It is very unlikely that conditions of danger would bo realized 
nevertheless such n danger cannot bo disregarded entirely The substance Ss in- 
soluble in water but soluble in some organic solvents, particularly In carbon bl 
sulphide and in sulphonated bitumen (iclthyol) 
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We compared the effects on poison ivy dermatitis of talcum, powdered benzoic 
acid, benzol peroxide and benzol persulphide, rubbing these substances lightly 
into the skm Talcum was without effect, benzoic acid had a slight and rather 
transitory effect, and later became irritating, while benzol peroxide and benzol 
persulplude were equal m their activity This activity consisted m allaying the 
severe itching for from four to six hours, making sleep possible The dermatitis 
itself was apparentlv not influenced For a few minutes after the appbcation the 
itching was not relieved or became even worse, after five to fifteen mmutes, it 
censed. 

In some cases the full strength powder was irritating The powder should be 
very fine In these cases, at the start, ointments cannot be used, in later stages 
the substance can be used as ointment We may say in ointment form we prefer the 
peroxide, wluch has some bacteriostatic action, which persulphide has not 

On some cases of insect bites, the substance was also efficient, such as the bites 
of sand fleas and mosquitoes It also proved of value m a few cases of pruntis 
of the anus or vulva In such cases the rubbing m of the powder may prove it 
ntating, particularly if it is too gritty or if too much is used so that it cakes 
These difficulties may be avoided It proved inefficient m eczema and extensive 
allergic conditions of the skin with itching 

Partial Obstruction Resulting From Ileitis Donald L Gillespie, M D , Rochet nr, 
Minn 

Tins case is an instance of inflammation of the small intestine A boy had been 
ill for three and a half months with abdominal pain, fever, and tarry stools and 
was progressively growing weaker 

An exploratory laparotomy showed ileitis with partial obstruction 

Neuronitis Frederick P Moersch, M.D , Rochester, Minn. 

Neuronitis, which has been described under various headings, may affect cluldren 
The clinical history is fairly typical The findings may vary somewhat as to their 
location and seventy The most characteristic symptoms are reviewed. The 1 m 
portnnce of examination of the spinal fluid is emphasized as these findings may aid 
in estabbshing a definite diagnosis 

Some Experimental and Therapeutic Applications of Artificially Induced Fever 
Charles Sheard, Ph D , Rochester, Minn. 

Experimental Data — In this paper are presented results obtained with relatively 
short electnc waves (7 5 to 20 meters) produced by a General Electne rndiotherm 
haling an approximate output of 150 to 400 watts The experimental data ob 
tamed with systemto applications of lugh frequency energy show that in the bvmg 
animal (dog) muscle tissue is affected sbghtly more than is subcutaneous tissue, 
intraarticular temperature is affected more than is muscle tissue The reaction of 
anesthetized animals to general body hyperthermia with this agent is qunntitatn elv 
different from that of the unanesthetized animals Temperature measurements on the 
tissues of dead animals have shown that bone is heated much more markedly than is 
muscle tissue and have indicated that the temperature changes produced by the 
electric field are strictly dependent on the position and composition of the various 
tissues By the employment of local applications of the short wave electnc field 
(through the use of small condenser plates), there has been demonstrated the im 
portance, therapeutically considered, of the relationship between the heat developed 
in deep lving and superficial tissues, respectnelv, as dependent on the distance at 
which the condenser plates are placed with respect to the surfaco of the tissues 
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By suitable procedure* it la poealble to produce relatively high temperature* la a. 
choeen region (suck a* the knee joint of a dog) by mean* of local application* of 
short wave energy of sufficient Lntenait) Furthermore theae temperature* may be 
produced m the deep (intrtrartlcular) Uosik. of the region without the production 
of appreciable increases In the superficial (aubcutaneom) tissue* of the region. 
Local application* in selected type* of clinical cases have proved beneficial 

Clinical Application.—' The therapeutic application* were carried on vrtth two 
type* of artificial fever equipment (a) Kettering Simpoon, employing humidified 
air heated over electric strrp-heater* and circulated In the eluted chamber and 
(h) mcnodeseeut lamp* (infra red radiation) operated and controlled electneelly 
to prodore the necesanry environmental tempera t are. The rectal temperature of the 
patient using either method i* raiaed rather slowly but steadily to the rectal 
temparaturo deairtd This temperature range* from 103.fi F to 107 F., depending 
on the type of diaeoae under treatment Tho desired reetnl tempera tore ie maintained 
n* uniform a* possible for five hour* Treatment* are repeated whan found durable 
or necessary 

From the data presented the conclusion* are drawn that L Tho conception that 
fever i* a destructive proene* only 1 * being anpplanted by proof that fever la a 
protect itu and defensive mcehanum. 2 The mine of induced fever i* being eatab- 
llehed since the result obtained in the treatment of syphilis gonococcal infection*, 
and arthritis can b* attributed! largely to the production of fever Whether the 
effect* of radlothennv and other mean* of producing artificial fever are comparable 
in nil respect* la a moot question. 3 Artificially induced fever l* apparently vary 
beneficial In all type* of Neisseriaa infection and ha* been demonstrated to achieve 
outstanding result* in condition* of early neurosyphllia. 

Treatment of ProgTewive Muscular Dystrophy With Qlyctne, Walter M. Boothby 
MJ> Boch**t*r Minn. 

We have bed twenty aeven coses of progressive muscular dystrophy under treat 
ment with glycine for between eight months and twenty six mouth* This aerie* 
include* example* of all the ran o as type* of the disease and the patient* vary in 
ago from two and a half to fifty years. 

Unlike the marked improvement that we obtain in many cases of myasthenia 
grain*, In these eaaes of progressive muscular dystrophy we have only obtained a 
general improvement in health decrease in fatigability and possibly « decrease in 
the tendency to taking cold easily We have not obtained any evidence of a 
definite recoTory jn the function of n uiusrle the ability of which to contract was 
markedly repaired The general improvement of tlie patient and the decrease in 
fatigability which allow* the patient to be more active ell day long must be 
llstinguisbed sharply from an actual improvement in tin* conditio* itself and tbs 
regaining of any muscle function which actually has been lost We beliavo that 
glycine is valuable m progressive muscular dystrophy for two purpose* (1) to de* 
crease the fatigability ami thus permit the patient to do more throughout the lay 
nml (2) to improve the general nutritional condition in the hope that this improve 
ment will retard the advance of the disease. In those case* in which this can bo 
accomplished it la a great and real benefit. In explaining this possibility to the 
patient, it is neceaaary to avoid raising false hopes of curing the dlaenae or suggest 
mg that muscle tissue which actually ha* been destroyed can tw regenerated. 

Planning tho K*togenin Diet. Mary A. Foley Boch*«t*r Minn. 

The kctogenic diet must be planned to meet the nnlhidoud need. The calorie* 
required for tl >9 daily intake may bo calculated ly menns of the Bootkby Berkson 
nomogram (Chart 1) 
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With till* material ai a working basis wo make our daily menus. A keto genic diet 
m itself is not very Interesting, and it requires much ingenuity to make it palatable. 

A day of starvation is helpful in some cases. The ketogenlo diet must be 
followed strictly Thoro are no halfway measures. 

Constipation is a factor which must be considered in the management of the 
patient who is receiving a keiogenie diet Many of the cathartics ordinarily pre- 
scribed contain sugar in some form. 

The change from the high carbohydmio and moderate fat diet to the low 
carbohydrate and high fat diet occasionally results in nausea, vague pains, and loss 
of weight and strength. If nausea persists, a small amount of orange or tomato 
juice is helpfuL The loss of weight which runes between 3 to 6 pounds, is the 
result of dehydration. Adjustments are made within a week or two and tho weight, 
which has been lost, is regained. 

The Use of Ketogenlc Diet in Urinary Infections Demonstration of Determina- 
tion of Necessary Concentration of Be ta-Oxy butyric Add and pH of Urine. 

Arnold E. Orterberg, Ph.D Rochester Minn. 

It is important in prescribing the ketogenlc diet to know more accurately the 
pH value and the concentration of beta-ox} butyric acid In the urine. The knowledge 
of these two factors is essential in determining whether tho diet is being as- 
similated and metabolised to produce a unne which will be bactericidal Hence it 
is of distinct advantage to the clinician to have at his disposal simple procedures 
by which ho is able to know for certainty these factors. 

We have adaptod tho Rothora test by which it is poesiblo to determine within a 
few minutes whether or not the concentration of beta-coy butyric add is greater or 
less than 0J5 per cent 

By the use of this simple procedure the clinician is enabled to know in a few 
minutes and with a minimum amount of unne whether or not the keiogenie diet 
is efficient. For more occurnto knowlodge of the concentration of beta oxybutyrio 
add that is being obtained, one should determine its concentration in several sped 
mens of unne which have been collected at different intervals donng the day 
This is for the reason that tho concentration of beta oxybutyrio add varies with 
the length of time subsequent to the ingestion of the fatty meal. By the use of 
these testa we fed that the clinician should know accurately the effectiveness of this 
type of diet and whether or not the ratio of fat, carbohydrate, and protein should 
be varied to effect g rooter offldency and that guesswork ia removed from this 
type of therapy since one cannot expect bactencidal action to be present unless 
these standards have been met. 

The Clinical Beenlts of Ketogenlc Diet Therapy Henry F Helmkolx, MJ), 

Rochester Minn. 

The ketogenio diet has been used in thirty -seven cases In which the patients were 
suffering from urinary infections. In the use of the iliot early in our experience 
we were in doubt as to what were the conditions necessary to bring about a cure, and 
only after on experimental and clinical study did we como to tho conclusion that 
two conditions are necessary in order that a urine may have a bactericidal action 
first, tha t the pH of the urine must bo 5-5 or below j and second, that the concent ra 
tlon of beta-oxybutync acid must be 0J5 per cent or greater If a pn of 5.5 or less 
and 0.5 per cent concentration of beta-oxybutync acid are present, it is safe to say 
that the urine will act bactericidal!/ on Escherxcha coll SaciUas proteus Aerobacter 
aero genes salmonella, pseudomonas, Streptococcus fecalis Streptococcus hemolytic us 
Staphylococcus albas, and Staphylococcus aureus 
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From our experience we find there are four conditions that may mterforo with 
the success of the diet (1) the functional incapacity of damaged kidneys to ex 
Crete a urine of low pH and high beta oxybutyric content, (2) the inability of the 
individual to digest the amounts of fat fed with the result that large amounts of 
fat are found in the stool and necessary ketosis never is aclueved, (3) the inability 
of the patient to take the amounts of fat necessary to produce adequate ketosis, 
and (4) the presence of stones m the urinary passages 

Contrary to the experience of others, m eight of the sixteen cases in which there 
was stasis, it was possible to sterilize the urine and the urine remained sterile after 
the treatment was discontinued. In a number of cases there was a return of the 
infection at a later date, this does not discredit the method but indicates that con 
ditions were such that reinfection was likely to occur Whenever possible, the 
cause of the stasis must be removed 

Reducing Diets In Children. Russell M Wilder, M D , Rochester, Minn 

It has been said that obesity in childhood always indicates an underlying 
endocrine abnormality The dictum is based on the fact that children who are fat 
resemble m some respects the chmcal picture that is frequently referred to as the 
Frohlich syndrome It is apparent, however, that tins resemblance is a superficial 
one These children are too young to have developed sexually However, give them 
time to grow , and nearly all of them reveal normal genitals , reduce them by proper 
dieting and the last resemblance to the Frohlich syndrome disappears 

It is often stated that the obese child is difficult to reduce This has not been 
true in my experience He loses fat readily if the intake of food is ngidly super 
vised and made less than the total expenditure of energy A plan for reducing is 
described which is based on the procedure advocated by Strang, Evans, and Me 
Cluggage and which has proved very satisfactory in my hands It involves limiting 
the calories in the food to about 550, providing adequate protein, with particular 
reference to protein of high biologic value, and supplying extra vitamins as con 
centrates together with extra calcium phosphate The rate of loss of weight on 
this regimen will vary depending on the original weight of the individual It is 
ns rapid as is theoretically possible, however, and the patients usually feel per 
fectly well Probably because they are actually not underfed in any particular 
except calories, the patients on this diet do not tend to break the diet by sur 
reptitious eating A successful reduction is thus usually accompbshed 

Indications for Sympathectomy In Hirschsprung’s Disease Alfred W Adson, 

M D , Rochester, Minn 

The correction of Hirschsprung’s disease is a neurosurgical problem of reestab 
lishing normal peristaltic movements and regulated periods of defecation. The 
surgical attack on the sympathetic nerves of the colon, sigmoid, and the internal 
sphincter of the rectum has produced satisfactory results. It is apparent that the 
inhibitory muscular responses of the colon, and the contracting stimuli to the internal 
sphincter of the anus from the sympathetic outflow are more powerful than the 
motor responses of the musculature of the colon and the inhibitory responses to the 
internal sphincter of the anus, which come from the parasympathetic nerve supply 
Defective parasympathetic innervation might produce a similar effect since the 
emptying stimuli would be less than the filling and retaining stimuli 

Surgical Indications and Preoperatue Preparation - — Surgical intervention is not 
instituted in the mild cases of Hirschsprung’s disease in which medical treatment is 
adequate, but if it becomes necessary for the patient to return to the hospital more 
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than two or three times for emptying of the colon and the employment of n s till 
more rigid regimen, sympathectomy is indicated Tlie administration of acctychollne 
which inhibits the activity of the sympathetic nervous system, has served as a pre 
operative test in selecting patients for sympathectomy 

Sympathectomy now includes a lesection of both lumbar trunks with the second, 
third, and fourth lumbar ganglions, and a wide resection of tho superior hypogastrio 
plexus, the presacral nerve aitunted on tho promontory of the sacrum in the tri 
angular space below the bifurcation of tho abdominal aorta. This procedure is em 
ployed to include all of the sympathetic fibers from the lumbar chain all of tho 
intermesenteric fibers, descending into the pelvis below the inferior mesenteric 
artery, and those fibers, which rejoin the hypogastric plexus from the inferior 
mesenteric nerve in tho mesocolon of the pelvis thus leaving only a small group 
of fasciculi which have followed the inferior mesenteric artery and its branches to 
the lower part of the colon, and the internal sphincter of the nnm. 

Chronic Ulcer* tiva Colitis Among Children. J Arnold Barg on, M.n ( Rochester 
Minn 

Between 1929 and 1934, thirty nine children who had chronic ulcerative colitis 
were observed at tlio Mayo Clinic. Seven of these children wore twelve years old. 
The other thirty two children were between two and fifteen yesri old. On the 
regimen outlined twenty one of these patients ore today clinically well two are free 
of symptoms and have not had any recurrence of the trouble, five are improved at 
least 60 per cent five ore under active treatment two are no better and four have 
died of perforation, hemorrhage extensive thrombophlebitis, or liver abscesses 

Breoperatlv© Roentgenixatlon of Tumors of the Kidney Arthur U Desjardins, 
MJ) h Rochester Minn. 

Among the tumors of the kidney the most common are adenocarcinoma, which 
frequently affects adults on the basis of an established simple adenoma embrjonal 
tumors of the kidney affecting adults, and embryonal tumors among ch ildren or as 
Ewing calls them embryonal myosarcomas. 

The one renal tumor which is distinctly radiosensitive is the embryonal myo- 
sarcoma or mixed tumor so common among children, and to which the n a m e of 
WQina is frequently attached. The radioaenaitiveness of these tumors is almost as 
great as thnt of lymphosarcoma. Unfortunately while the primary tumor con 
usually be made to retrogress substantially so that in some cases it may even seem 
to disappear as far as clinical examination goes, few such tumors have been cured 
permanently by irradiation or by any other method. For a number of years some 
of the cases encountered here at the Mayo Clinic had been treated with roentgen 
rays only, while others h*d been operated on and an attempt made to remove the 
tumor Neither of these two methods has jlelded satisfactory results as far as cure 
or prolonged improvement is concerned. 

During the last year or two we havo been trying a now method and this is to 
treat such tumors with roentgen rays, and after a certain interval (three to eight 
weeks) to remove the residual tumors by surgical means. It is too soon to know 
whether this comb mod method will yield results sufficiently superior to tho methods 
previously tried to make it stand out as a deflnlto advance in therupeuais. On 
theoretical grounds the results should be better 

It is possible that the Coutanl method may prove a distinctive advantage. How 
ever inasmuch os these tumors affect children and often occur in very young cbil 
dren the possibilities of the Coutard method will have to be considered with con 
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siderable care and judgment with reference to each individual case because this 
method is one winch should be applied only to cases in which the general condition 
of the patient is still good and in which the patients can tolerate daily exposure to 
the rays for a sufficient length of tune to build up a very large total dose There 
fore, it should be reserved for cases in which the tumor is not too large and m which 
complications have not set in Otherwise, I fear that, instead of yielding improved 
results, the method might prove a detriment, at least to a certain percentage of 
patients Another point m connection with the Coutard method is that it cannot 
be repeated more than once, and this only after a rather long interval (three to six 
months) In other words, it is a method designed to bring about a cure and should 
be reserved for cases in which a cure is at least within the realm of possibility 
In cases in which such a possibility is out of the question, the patient should not 
be subjected to the Coutard method but should be treated with a different technic 
and with the idea of bringing about maximal improvement and yet preserving the 
possibility of repeating the treatment later, if this should be necessary 

Application of New (Mayo Foundation) Standard for Basal Metabolic Rates in 

Children With Exophthalmic Goiter Roger L J Kennedy, M.D , Rochester, 

TVTlrm , 

Over a period of time, data have been accumulating m the metabolism laboratory 
of the Mayo Clinic which hav e been employed by Boothby and his associates in the 
construction of a new' standard for the determination of the basal metabohc rate 
A sufficient number of children of the various age groups have been studied to 
supply data upon which a curve of metabolic rates has been constructed, which is 
thought to be more reliuble than those previously constructed The use of the 
new Mayo Foundation standard in determining the basal metabohe rates of children 
who had exophthalmic goiter has brought out some interesting facts 

One hundred and fifty seven cluldren who had exophthalmic goiter have been 
admitted to the clime in the past twenty five years Determinations of the metabolic 
rates have been made on most of the cluldren admitted with this disorder since 1917 
Until very recently, the DuBois standard has been followed, but for purposes of 
comparison the rates have been calculated by both the DuBois and the Mayo Founds 
tion standards. These calculations have been studied biometrically, and curves, 
which represent the percentage frequency, have been constructed to demonstrate the 
distribution of tlio rates as determined by each standard 

Those children with exophthalmic goiter, vvho received no iodine previous to ad 
mission, showed high basal metabohe rates as deter min ed by either the DuBois 
or Majo Foundation standards In some cases in which a clinical diagnosis of 
exophthalmic goiter was made and in which pathologic examination, following 
operation, revealed a diffuse, parenchymatous hypertrophy of the thyroid gland, it 
was found that the basal metabolic rates wore surprisingly low when the customary 
(DuBois) standard was followed Calculated by the new standard, this group is 
eliminated or else is very small, indicating that in this respect the now standard 
reflects more dependably the rate characteristic of the disease If the group is con 
sidered as a wholo and tho mean value for the basal metabohe rato is computed, 
it is found to be higher by tho new standard than by the old standard According 
to the new standard, the mean value m a group of seventy children was 441 9 as com 
pared to a mean value of 4-33 9 for the same group by the DuBois standard 

In the second group, those vvho received some iodine previous to their admission 
to tho clinic, the same fact is evident Tho lowest basal metabohe rates were those 
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which were calculated according to the DuBoii standard, and the mean value for the 
group was found to bo lower +20 0 by tho DuBols formula os compared to a mean 
of +33 0 when the new standard was employed 

It is evident also, In this group of children, that the adminutiation of iodine had 
a definite effect on lowering the basal metabolic rates When tiie mean value* for 
this group and the first group wore compared a decrease of nearly 0 per cant 
wns found. 

In tho third group those who received intensive iodine therapy the same facts 
concerning a comparison of the two standards were plainly revealed. There was a 
tendency for the DuBoifl values to be lower than Uie ilnyo Foundation values and 
n very definite difference in the mean values by the two methods. Not only 1ms 
this study revealed comparable facts concerning the two standards but also the strfk 
ing effect of the administration of iodine to children vrho have exophthalmic goiter 
has been demonstrated. The moan values for tho basal metabolic rates of those who 
received iodine in adequate amounts were reduced from +41A) to +21 4 a reduction 
of 20+ per cent. 

Kqnaily interesting no doubt, will be a study of a good sued group of children 
suffering from hypothyroidism anl a group of children who have obesity of the 
constitutional type, as well as thoee who have obesity of type* that have been 
ascribed to dysfunction of the various endocrine glonla It appears likely that sj a 
a study will result in some definite alteration of basic conceptions regarding these 
conditions. 

Demonstration of New Scales. Samuel Amberg, M.D., Bochester Minn. 

The platform of the scales is replaced by a metal beam, which is high enough 
to allow the scoop to be suspended from it, thus insuring a stable equilibrium A 
few abort chains arc attached to the scoop and to the suspension beam to prevent 
tipping from side to side and forward while the nearness of tho scoop to the 
suspension beam prevents tipping backward The scoop Is very readily accessible. 

Tho Suprarenal Cortical Syndrome Resulting From Cortical Tumors. W Altman 

Walters, M.D ., Bochester Minn. 

In tho past two years, since the advent of active preparations of tho suprarenal 
cortical hormone eight patients presenting the suprarenal cortical syndrome have 
been operated on at the Mayo Clinic with ono death from apparently accidental 
causes. Although considerable variation may be encountered the syndrome is gen 
erally characterised by hirsutism amenorrhea hypertension and hyperglycemia, anl 
by obesity of the face, trunk and abdomen. Acncform eruptions, cutaneous mfec 
tions nnrl ootooporosis have also been common symptoms. Surgical removal of 
the suprarenal cortical tumors was followed by rapid return to normal of previously 
abnormal physical metabolic conditions. 

Of particular interest was one patient aged nine year* who presented all of the 
characteristics of the leeion, with what was found to be an encapsulated tumor 
measuring 0x4x2 which was removed from the left suprarenal gland Oct. 30 
1033 Her return to normal oppearanco and normal physiologic conditions has been 
striking The case is so interesting that a complete resume of the history Is given. 

Chronic Dyspnea and the Thymus in Infants and Young Children. Gordon B, 

Now MJ3 Bochester Minn . 

A diagnosis of enlarged thymus should not be made without a luryngoscopic ex 
pmi notion to exclude the possibility of some conditions which have been described 
as being the cause of chronic dyspnea, such as congenital laryngeal stridor bilateral 
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median line postoperative vocal cord par'll} sis, neoplasms, congenital subglottic 
diaphragm, lingual thyroid, and obstruction of the posterior nares Enlarged 
thymus, with the exception of neoplasms of the thymus, can seldom be the cause 
of death, -which results from respiratory obstruction. There has been no death at 
tributed to hypertrophy of the thymus which has occurred during or after operation 
in infants and >oung eliddren. No treatment has been given for enlarged thymus 
in any case 

Postoperative Thrombophlebitis of the Inferior Vena Cava. Charles E Ward, 
M D , Rochester, Minn. 

A case of postoperative thrombophlebitis of the inferior vena cava m a child 
is reported because of the recovery of the patient and Ins almost complete com 
pensation for the total occlusion of the mam venous trunk 

Following an operation for removal of a gangrenous appendix on the ninth day of 
an otherwise uneventful convalescence, the left loner extremity became very pain 
ful, markedl} swollen, and edematous Pulmonary infarction was suspected on the 
twelfth day because of cough, and pain m the left axilla On the fifteenth day the 
right lower extremity went through the same sequence of events previously noted in 
the left, thus indicating completo obstruction of the lower inferior vena cava 

The fever, swelling, and edema of the loner extremities gradually subsided in 
the course of eight weeks 

ABSTRACTS OF PAPERS PRESENTED OCTOBER 5 AND 6 IN THE SESSION XT THE 
UNIVERSITl 01- MINNESOTA 

Hepatonephxomegalia Glycogenica — Glycogen Storage Disease of von Gierke. 
Robert L. Wilder, M.D , Minneapolis, Minn. 

Enlargement of the liver and kidneys due to excessive storage of glycogen was 
first reported by von Gierke m 1929 Since that time, sixteen additional cases have 
been reported Findings of the case reported show that this is a case of gl} cogen 
storage disease, that the liver lacks ability to store excess intravenous salme, and 
that this disturbance maj be due to hypophvscal or h} pothalamic disturbance 
(To appear m full m the Joobnal ) 

Effect of High. Sodium Chloride Ingestion on Blood Pressure and Carbohydrate 
Metabolism in Diabetic Children. Willis H. Thompson, M.D , and Irvine 
McQuarrie, M D , Minneapolis, Minn. 

In the course of a study of the factors involved m the abnormal crnvmg for salt 
manifested bv a severely diabetic boy, it was observed that the daily ingestion of 
between GO and 80 grams of NaCl caused a marked elevation of blood pressure and 
a significant decrease in gl}cosuna These observations were made repeatedly while 
the patient was maintained on a standard diet and received a uniform dosage of 
insulin gauged at such a level as to permit a moderate degree of glycosuria at all 
times. Ingestion of the extra salt for a period of a few davs caused the systolic 
pressure to rise from an average level of 110 mm of raercur} to 175 mm and the 
diastolic from. SO to 115 At the same tune the urinary glucose excretion fell from 
between 60 and 70 grams to between 10 and 20 grams daily Apparently this re 
suit was dependent m part upon the diets being relatnelv low in potassium 

That these phenomena were not pecubar to the patient who suffered from an 
abnormal craving for salt was shown b} the fact that two other diabetic children 
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showed similar though less marked reactions under tlio same condition* except for 
somewhat lower salt intake, la one experiment in wldch KC1 was substituted for 
NnCl the blood pressure woe lowered while the degree of glycosuria wo* increased. 
Several phases of the problem arc being farther Investigated 

Hypoplasia of Enamel of Teeth (Tsmfli.il) Lawrence F Richdorf M.D., Mlnne- 
t polls, Minn. 

Cockayne ha* described hypoplasia of the enamel of the teeth, or ngcncua of 
the enamel. Tho condition affects both the teeth of the first and second dentition. 
The teeth are often brown when erupted and are not us resistant as teeth with 
nor m al enamel In. every Instance affected members pass on the anomaly to the 
next generation. Not all are affected tho proportion in the known cases reported 
and summarized by Cockayne being 86 affected to 61 not affected The number 
of males to female* affected were 47 to 48, lespectively the proportion of normal 
male* to female* 24 to 2— The defect is a dominant, with no limitation to sex and 
with a greater occurrence of the abnormal 

The family to be reported i* of interest because of the extensive enamel lesions 
and the recurrence of the same for fire generations Two other families hare been 
found but this is the first tlmo opportunity for study has been afforded 

Factor* Responsible for Involuntary Defecation in Children. Hyman S. Lippman, 
M.D., St. Paul Minn. 

There are physical as well as paychologic factors responsible for the child a soil 
ing himself at an age when this should no longer occur 

One case wo* tliat of & young child who failed to be trained because of tho marked 
anxiety displayed by the parents that aho be trained When the parents were made 
to understand that it was their anxiety that was causing the sphincter spasm, their 
attitude changed and the problem cleared up 

Occasionally a child placed in a boarding home against his wish may soil himself 
hoping that through this behavior ho will becomo unbearable to the boarding mother 
and will bo returned to his own home. In such instances the habit ceases as soon 
os the motive is recognized, and the child is helped to accept the situation from which 
he is trying to escape. It is frequently impossible to determine to what extent the 
soiling is dne to willful behavior and how much of it is due to factor* over which 
the child has no control Intensive Interviewing may be necessary to establish this 
point 

We have been able to understand more cleorlj the part played by anxiety of a 
subtle nature In the production of involuntary defecation through tho contributions 
of the psychoanalytic school. Analysis of young children has demonstrated that the 
disgust shown toward the stool is a reaction against a forbidden pleasure that 
the young child fights to retain the power to decide when and whero 1m shall have 
a bowel movement and that peculiar character traits are associated with an ex 
aggerated Interest in stool. 

Congenital Megacolon Treated by Daily Hot Irrigations of Normal Saline at 
116 F Aaron Friedell, SLD., Minneapolis, Minn. 

Hot saline irrigations at 116 F ore recommended as worth) of further imestiga 
tlon* in treating megacolon. Irrigations to be given slowly and ovcrdistentlon to bo 
E voided The film shows a method of procedure and the appoint ns used to make tho 
daily Irrigations simple. 
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Significance of Hyperventilation in the Tetany Syndrome in the Newborn. W Bay 

Shannon, M D , St Paul, Minn. 

This case is offered as cluneal evidence supporting my recent theory that such 
primary pathologic states as asphyxia, cerebral injury, atelectasis, etc , may give 
rise to the tetany syndrome through the successive stages of anoxemia, hyperventila 
tion, alkalosis (?), and a lowered ionic calcium Cjanotic spells, such as occurred 
four hours after delivery in tlus case, are interpreted as hyperventilation phe 
nomena and the nervous picture as due iu the main to tetany and an accompanying 
cerebral edema. 

Epidural Abscess Emanuel S Lippman, M D , Minneapolis, Minn 

Dandy m 1926 first called attention to that epidural spinal abscess m a definite 
clinical entity At that time he showed that it could be differentiated from other 
conditions which had a similar c lini cal picture, and he especially emphasized the 
importance of immediate surgery 

According to literature the pathology found was 1 The abscesses are all in 
the spinal epidural space 2 They are usually found in the thoracic portion of tho 
space 

According to Dandy, these infections are due to (1) extension from a neighbor 
mg focus of infection, namely, boils or anthrax in the nape of the neck, extra 
pleural suppuration, osteomyelitis of a rib or of a vertebra, (2) metastatic infection 
from a distant source, (3) a group with no primary focus (idiopathic), (4) an 
organism usually the Staphylococcus aureus 

According to Dandy, there should bo little if any difficulty in arriving at a 
diagnosis of an epidural abscess when the signs of spinal cord compression accom 
pamed by fever and leucocytosis develop and the level of the spinal cord involve 
ment is contiguous with a preexisting infection. If there has been no such previous 
infection, diagnosis should be made by the following symptoms 

(1) A terrific, almost unbearable and unrelenting pain in the back, or along the 
course of the spinal nerves or in tho legs, (2) a latent period of from four to nine 
days between the tune of onset of the excruciating pam, and the motor, sensory, 
and sphmeter paralysis In every instance paraplegia, as well as sensory and 
sphincter loss, have either been sudden or liave become complete \v ithin forty eight 
hours after its onset In nearly all the cases reported, there has been a sharply 
defined bdateral loss of sensation which may ascend dependmg upon whether or not 
the epidural abscess has extended upward or hna remained locabzed In addition to 
this characteristic story, there is always high fever, tachycardia, leucocytosis, and 
usually tenderness and rigidity over the spine The spinal fluid shows a somewhat 
increased cell count, usually of polymorphonuclears , and a complete block always 
exists in the spinal canal, hence low pressure 

The sudden onset of paraplegia usually leads to the diagnosis of mjelitis or even 
thrombosis or embolism These conditions may be eliminated (1) because of pres 
ence of the excruciating pain which for several d tys precedes the paralysis, (2) be 
cause of the tenderness and rigidity of the spine, and (3) by a demonstration of a 
spinal subaraclmoid block 

Although meningitis might be diagnosed because of the rigid neck, positive Kernig 
sign, fever, and leucocvtosis, yet the sensor} and motor involvement and the absence 
of meningitic fluid, plus the presence of a spinal subaraclmoid block, should easily 
exclude meningitis. 
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Tnflnmmft tory opidural tumor* may cause similar pain, but they lock the charoc 
t eristic sharp onset are less fu lm i n ating, and are prolonged over a period of week* 
or month* instead of day*. 

Poliomyelitis doe* not ha\e excruciating pain with localisation* m the back, 
nor would it present a complete arachnoidal block. 

The case which. I should Hko to present 13 that of a thirteen year-old girl ad 
m It ted to tho Minneapolis General Hospital, Dec. 10, 1033 complaining of urinary 
retention for thlrty-eix hours severe excruciating pain in the bock for ten days, and 
paralysis of the lower extremities one day 

The pain in the back just above the waistline at first was rather mild and was 
helped by hot water bottles, but during the last six day* it had boon, verr severe 
and no treatment relieved it. There had been some weakness of the lower extremities 
during the preceding four days with progressive difficulty in walking the leg* becom 
ing numb, and in the preceding twenty four hour*, a complete paralysis of the lower 
extremities had obtained. 

There wn* nothing In her past history or family history whkh had any bearing 
on the present condition. 

On admission the patient weighed 80 poumls and the temperature was 100.8 F 
There was a complete motor and sensory paralysis below the thoracic vertebrae mild 
neck ngidity, negative Brudxinski sign, absent knee jerks, positive plantar re 
flexes, and absent abdominal reflexu*. The patient was quite alert mentally but com 
plained continually of pain in the back 

Patient was cathete riied and yielded a negative urine blood count was 14,000 
polymorphonuclear*, otherwise negative. X ray examination of chest and the 
thoracic and lumbar spines revealed no pathology Diagnosis on admission was 
reaerved. Spinal puncture a day after admission revealed pressure of 140 mm. 
clear fluid, cell count of 66 of which 50 per cent were polymorphonuclear leucocytes. 

On the second day tho level of anesthesia had risen to tho nipple line. This line 
waa sharply demarcated posteriorly at the fifth dorsal nerve on the right side, and on 
tho fourth dorsal nerve on the left There was moderate hyperesthesia above these 
levels. 

Spinal puncture on tho third day revealed the name a* tho previous one. Patient 
began to complain of weakness of arms, held them rigid, and toward evening had 
complete paralysis of upper extremities. Throughout this period in the hospital the 
patient complain od continuously of the severe pain in back. 

On the fourth hospital day a laminectomy waa done Our preopermtlve dingnasi* 
was spinal cord abscess The spines of the third to fifth vertebrae were removed. 
At the level of the fourth much thick grayish green pus coxed out into tho wound 
from the epidural spaee. Drain* were inserted patient returned to bod but died 
several hours later 

Autopey wa* entirely negative excepting for findings at rite of operation, 
which showed a largo aboceas extending from the third to the fifth thoracic segment 
with softening of the cord to almost liquefaction. 

I hove presented this case specially to emphasize the fact that because of 
failure of recognition, we delayed treatment of a condition which I* almost as much 
an emergency as an intussusception. 

Pediatric Aspect* of the Cleft Palate Problem. Alexander Stewart, St Paul, 

Minn. 

The podia tne core of 2ol children who have had over 500 operations for con 
genital clefts of Up and palate at the Children s Hospital of St Paul is reported. 

In this group there were no deaths. 
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The cleft bps were repaired as soon ns possible, most of them in the second month. 
Different complicated rubber dams and other apparatus designed for the feeding 
in cleft palate cases had been tried but were discarded for the Breck feeder which 
was found to be the most satisfactory method for mothers and nurses 

The feedings were of breast milk if possible If a formula was used, it wub more 
concentrated than m the case with the normal child The greatest difficulty was 
the amount of air swallowed with the food, this problem required a lot of time and 
patience on the part of the mother 

A child was considered lit for operation (1) when the gam was satisfactory, 
(2) when temperature was normal for twenty four hours, (3) when there was no 
nasal infection, (4) when hemoglobin was about 70, (5) when leucocyte count 
and bleeding and coagulation tune were within normal limits 

No routme x ray picture of the thymus was made unless there were symptoms 
which indicated an enlarged thymus Pood was given to babies with cleft bps until 
six hours before operation. No sedatives given in cases of cleft bp The cleft 
palates were repaired when the babies were fourteen months to two years old 

For the last two years we have been repairing the palate in two stages, first the 
hard palate and in about three months the soft palate This has eliminated most 
of the severe reactions and rhinitis with pulling out of the sutures we formerly 
had when the repair was done in one operation 

Generally we do not give any preoperative sedative, but in the older chddren 
we have been trying moderate doses of sodium nmytal This seems to allay their 
fears and anxiety and keeps them quieter after operation. 

Patients with cleft bps are given sterile water as soon as they can swallow 
and regular feedings in twenty four hours. The cleft palate patients are given 
sterde fluids in eight hours, the food is stenle until the sutures are removed 

We found the Breck feeder with a rubber tubing attached more satisfactory 
than the dropper 

The budding up of patients who are poor surgical risks and the postoperative 
care is a tedious and exacting type of nursing The results depend probably as much 
on the nursing as it does on the surgeon. 

Morquio’s Disease George Eh Hagaman, M.D , St. Paul, Minn. 

In the last few years there has been reported a growing number of eases of 
widespread osseous deformities, evident!) produced by some interference with the 
transformation of cartdage into bone, as m ehondrodystroplrv , but not confined to 
the long bones and lacking the symmetry of that condition. 

The ease report of a cluld with the x ray findings, especially in the upper ex 
tremity and in the spine, as well ns in the acetabula, is simdnr to those described 
in the reports of Morquio’s disease 

Undescended Scapula (Sprengel’s Deformity — Congenital Elevation of the Scap 
ula) J Martin Sansby, MJD , and Leo G Eigler, M D , Minneapolis, Mi n n 

Two cases of deformity of the scapula and cervical region were presented, one 
m a child aged six jears and the other m a child of eighteen months In the first 
case the deformity, which is bdateral, was recognized when the child was ten days 
old. The other, first seen at six months of age, presents a right sided deformity 
That the term “congenital elevation of the scapula” is not the proper designation 
for this deformity is evident when one considers the embryology of the Bcapulu. 
In the light of our present knowledge, thi* condition should be known as “un 
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descended scapula- * It 1* often associated with other congenital deformities, such 
as defective nb*, numerical variation* of the \ortebiao and spinal and muscular 
dofect 

For practical purposes this deformity may bo divided into three types (1) In 
which there is a defect in the cervical spine — usually spina blflda (an omovertebral 
bone may or mav not be present) (2) in which there are muscle defects (3) in 
which there is a bony bridge connecting tho scapula to the spine with no spinal 
defects In all the above types as a result of the molding effects of tho muscles, 
there is a forward bending of the supraspinous portion of the scapula. 

Treatment varies with the character of the cose In cases in which the deformity 
Is slight and the descent is not prevented by fibrous and bony attachments, gym 
nasties, passive motion and stretching are all the treatment required. In cases in 
which the elevation Is pronounced with marked deformity and in which articulations 
and adhesions are present surgery is indicated. In all cases the after treatment 
should be active exercise pasaire motion, and massage 

Tho Oardio- Amplifier and Sound Tracings in tho Diagnosis of Cardiac Murmurs. 

Paul P Dwan, M.D ., Minneapolis, Mlnu 

Four case* are presented with demonstration on the cardie- amplifier and aeeora 
panying sound tracings. The first is a normal heart the next two are cases of 
mitral regurgitation and the lafct a case of patent ductus arteriosii. Tlie mitral 
cases showed the difference* in tracing between a soft systolic murmur and a loud 
harsh murmur The last showed the luu eh, prolonged, machinery like murmur of 
patent ductus artonosi*. 

Primary Sarcoma of tho Suprarenal With Metastasis to tho Skull. Charles L. 

Steinberg M.D St Paul, Minn. 

This syndrome, which is sometimes termed Hutchison s sarcoma, * occurs in 
infancy and early childhood Clinically it presents a picture so strikingly bixarre 
and grotesque that onco seen It can hardly be forgotten. 

The primary lesion is in the suprarenal gland but tho earliest clinical sign com 
monly observed is an ecchymoals of one or both of the eyelids. Within a very few 
days exophthalmos develop* this is usually unilateral As this exophthalmos in 
crease*, a tumor mas* or masses in the adjacent temporal and frontal bones appear 
followed rapidly by metastatic enlargement of the preouri color and cervical lymph 
nodes. In some eases exophthalmos of the other eye occur*. Localisations else- 
where in the skull usually appear sometime* metastatic growths in tho ribs, vertebrae 
and long bones are found. Peculiarly the primary growth in the adrenal was found 
clinically in only about half the reported case*, and In these usually after tho skull 
change* were manlfost 

The metastatic tumor masses increase rapidly in sixo and number, at first tliev 
are rather firm and solid in nature but commonly central softening of the masse* 
occurs, producing a rubberlike consistency These deforming tumor locnliaationa in 
the skull produce a striking similarity of appearance of all of these patients. 

A rapid spread of the malignancy is associated with a profound secondary anemrn 
and progressl\e exhaustion. Tho leucoeytio blood picture shows no definite changes. 
The entire progress of the disease is extremely rapid, death occurs in from one to 
six mon ths after the initial ecchyroosi* is observed. 

The postmortem findings aro rather constant The primary adrenal tumor vanes 
from the slw of a walnut to that of a cocoonut It is usually unilateral. Tho 
adjacent kidney may bo invohed by extension, but tho other abdominal viscera are 
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The cleft lips wore repaired as soon as possible, most of them m the second montlu 
Different complicated rubber dams and other apparatus designed for the feeding 
in cleft palate cases had been tried but were discarded for the Breck feeder which 
was found to be the most satisfactory method for mothers and nurses 

The feedings were of breast milk if possible If a formula was used, it was more 
concentrated than m the case with the normal child The greatest difficulty was 
the amount of air swallowed with the food, tins problem required a lot of time and 
patience on the part of the mother 

A child was considered fit for operation (1) when the gain was satisfactory, 
(2) when temperature was normal for twenty four hours, (3) when there was no 
nasal infection, (4) when hemoglobin was about 70, (5) when leucocyte count 
and bleeding and coagulation time were within normal hunts 

No routine x ray picture of the thymus was made unless there were symptoms 
which indicated an enlarged thymus Food was given to babies with cleft lips until 
six hours before operation. No sedatives given m cases of cleft lip The cleft 
palates were repaired when the babies were fourteen months to two years old 

For the last two years wo have been repairing the palate m two stages, first the 
hard palate and in about three months the soft palate Tins has eliminated most 
of the severe reactions and rhinitis with pulling out of the sutures we formerly 
had when the repair was done in one operation 

Generally we do not give any preoperative sedative, but m the older children 
we have been trying moderate doses of sodium amytal Tins seems to allay their 
fears and anxiety and keeps them quieter after operation 

Patients with cleft lips are given sterile water as soon as they can swallow 
and regular feedings in twenty four hours The cleft palute patients are given 
sterile fluids m eight hours, the food is sterile until the sutures are removed 

We found the Breck feeder with a rubber tubing attached more satisfactory 
than the dropper 

The building up of patients who are poor surgical risks and the postoperative 
care is a tedious and exacting type of nursing The results depend probably as much 
on the nursing as it does on the surgeon 

Morquio’s Disease George K. Hagaman, MD, St, Paul, Minn. 

In the last few years there has been reported a growing number of cases of 
widespread osseous deformities, evidently produced by some interference with the 
transformation of cartilage into bone, as m chondrodystrophy, but not confined to 
the long bones and lacking tlio symmetry of that condition. 

The case report of a child with the x ray findings, especially in the upper ex 
tremity and in the spine, as well as in the acetabula, is similar to those described 
m the reports of Morquio’s disease 

Undescended Scapula (Sprengel’s Deformity — Congenital Elevation of the Scap- 
ula) J Martin Sansby, MD , and Leo G Bigler, MD , Minneapolis, Minn 

Two cases of deformity of the scapula and cervical region were presented, one 
in a cluld aged six years and the other m a child of eighteen months In the first 
case the deformity, which is bilateral, wus recognized when the cluld was ten days 
old The other, first seen ut six months of age, presents a right sided deformity 
That the term “congenital elevation of the scapula” is not the proper designation 
for this deformity is evident when one considers the embryology of the scapula. 
In tho light of our present knowledge, thn. condition should be known as “un 
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The onset may be sudden or Insidious, often after an add meal In the acute 
state the gland Is hot painful and tender There is slight fever A ropy dls 
charge, sometimes offensive in taste may be expreseed from the duct. Attacks lout. 
one to threo weeks. 

The cause may be (1) local as denial canes, tonaHlitis sinusitis, or stomatitis 

(2) subsequent to an acute evppuntivo parotitis that has drained externally 

(3) stone j (4) stenosis of duct, (6) tuberculosis, syphilis, or actinomycosis. 

The involvement may be lobar lobular or diffuse. 

The treatment consists of tho following procedures (1) massage of the parotid 
o' ery morning before breakfast (3) frequent gum chewing to stimulate the flow 
of saliva, (8) a glass of sour lemonade after meals (4) treatment of local dis- 
turbances, as infected tonsils, sinusitis or stomatitis (5) improvement of general 
health and Immunity by high vitamin diet and perhaps vaccine j (6) the use of 
lipiodol as a diagnostic and perhaps therapeutic aid Its therapeutic action may be 

(a) similar to that of bismuth paste in the healing of chronic cavities or sinuses 

(b) as an aid to drainage by dilating the finer ducts, and (c) its possiblo anti 
septic action aa suggested by some in pulmonary bronchiectasis and (7) surgery, 
as removal of calculi or dilatation of ducts. 

Prolonged Fever Following Encephalitis. Thomaa Myers, M.D., St. Paul, Minn 

A female infant was presented with a complaint of almost constant fever follow 
ing acute encephalitis ten months before The condition ia considered one of 
‘cerebral ’ or "neurogenic fever due to a disturbance of the thermoregulatory 
center in the optic thalamus, resulting from acute encephalitis ten months previous. 

Tho Liabilities Versus tho Assets Originating From Primary Tuberculous In- 
fections. O A. Stewart, M.D Minneapolis, Minn. 

lYallgren has shown tuberculous meningitis to be an immediate hazard created 
bv the first invasion of the body with the tubercle bacillus, and personal experiences 
combined with circumstances relating to the age at the tamo of death, identify 
miliary tuberculosis as a second immediate hazard attending primary tuberculous 
infections. The number of children who die annually with these two conditions 
following shortly after the first infection ia laid down represents a heavy sacrifice 
paid for an alleged immunity 

The records of 11 400 children examined at Lym unburst during the pest twelve 
years identify phthisis os a remote liability created by the first infection, with 
Mycobacterium taberculotu. This statement is baaed on tho fact that during this 
follow up period more examples of this form of tuberculosis have arisen in the 
patients who entered Lymonhurst with poeitivo tuberculin tests than in the group 
who were negative to tuberculin when first examined. Tho liabilities attending the 
initial invasion of the body with tho tubercle bacillus include miliary tuberculosis 
tuberculous meningitis and phthisis. 

To date the Lymnnhurst rtuillce have disclosed no assets which can bo attributed 
to tho acquisition of tuberculosis of tho first infection type. Apparently, therefore 
the rather generally acceptod belief that the first infection with the tubercle bacillus 
produces a beneficial protective immunity must be abandoned. 

Natural Hypcrsensitlvenes* in Children. Albert V Stoesser M .D., St, Paul, Minn . 

From 2 771 admissions to the General Pediatric Out Patient service of the TTni 
versity of Minnesota Hospitals over a two year period 141 children, or 0 per cent, 
were referred for study and t rent meat to tho pediatric allergic clinic. Tho cases 
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were distributed aa follows eczema, 43 (30 5 per cent) , allergic coryza, 10 
(7 1 per cent) , hay fever, 19 (13 5 per cent) , asthmatic bronchitis, 5 (3 5 per cent) , 
bronchial asthma, 46 (32 6 per cent) , urticaria, 16 (10 7 per cent) , and gastro 
intestinal allergy, 3 (2 1 per cent) All of these cases can be classed under that 
subheading of allergy called “ natural’' or “human hypersensitiveness, ’ ’ which in 
eludes all clinical forms of allergy which occur so far as is known only in human 
beings and which are subject almost entirely to inheritance 

A Study of the Mortality of Premature Infants Delivered by Cesarean Section. 

Edwin P Robb, M D , Minneapolis, Minn. 

A study of the mortality for premature infants delivered at the University of 
Minnesota Hospital and at Abbott Hospital for the past five } ears revealed a 
41 per cent mortality for premature infants delivered by cesarean section and a 
34 per cent mortality for premature infants delivered by vaginal methods 

The theory is suggested that a lowered blood volume may play a large part in 
causing the high mortality for prematures delivered by the present technic of cesarean 
section With the present technic, whereby the cord is cut immediately upon opening 
the uterus, it would seem that a substantial amount of fetal blood in the placenta was 
lost to the baby While the placenta is smaller m the case of a premature infant 
and no doubt contains less than 90 c c of blood, the percentage of blood lost in this 
way is high when considered against the small total volume normally present It 
may m some cases represent ns much as 33 per cent of the total blood volume 
Anv such percentage loss could account for many of the unexplained cyanotic at 
tacks and fatalities that occur during the first forty eight hours of life 

R T LaYako suggests that the present technic of cesarean section could pos 
sibly be modified, delivering the baby, cord, and placenta intact If this were done, 
ample tune could be allowed m clamping the cord By thoracic aspiration on the 
baby ’s part and by mechanical pressure upon the placenta, much of the fetal blood 
present m the placenta might be obtained by the baby 

Furthermore, this same theory may apply to prematuro infants delivered by 
vaginal methods if the cord is cut before pulsation ceases. Delivery rooms should 
be supplied with suitable heat lamps and warm cotton gowns to protect the pre- 
mature baby untd all pulsation of the cord has ceased 

The Conservative Treatment of Late Cases of Acute Appendicitis Owen H. 

Wangensteen, MD, Minneapolis, Minn 

If every patient with acute suppurative appendicitis were operated upon early, 
there would be no necessity for this discussion. Procrastination, purgation, and 
perforation are the alliterative sequence synonymous with peritonitis and peril of 
the patient with acute appendicitis The time interval following the acute attack, 
after which the nonoperutive plan is to be preferred to operation is difficult to estab 
bsh arbitrarily It is the status of the patient rather than the time interval that 
is significant If it is believed on the basis of the patient's reaction, viz, the pulse 
and temperature and the local physical findings, that the appendix is ruptured, 
it is wise to follow the conservative plan of treatment 

Speech Defects in Children. Bryng Bryngelson, Ph D , Minneapolis, Minn. 

The usual classification of disorders of speech is defective voice, articulatory 
deficiency, aphasia, and stuttering 

We think of good speech in children as being indicative of growth or maturation. 
Likewise inadequate speech is often indicative of a retarded growth of the nervous 
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moclunmn responsible for speech. Disorders of voico anil articulation can bo caused 
bj various obstructions in the peripheral speech mechanism. Hypertrophied tonsils 
and adenoids, nasal polyp*, a too large or a too small tongue malformed dental 
arches short velum, Inadequate frenurn deviated septum, and cleft lip nnd palate 
are the most common types of obstruction* to freo nml easy articulation. 

Many children ha\e deficient hearing mechanisms. Certain frequency bands 
for specific sound group* may bo missing in tho child s audition. Defective f 
1 •, “ th, ' and 1 k sound* ore frequently duo to tho fact Uiat those sound* hare 

never been registered in the auditory pattern of the child even though they have 
been in the child speech environment 

At present there tie two main approaches to the problem of stuttering Dr Kopp 
at tho University of Wisconsin i* making a biochemical approach to stuttering Hi* 
metabolic studies have revealed that the blood pattern a* shown by the correlatioa* 
of total serum calcium inorganic phosphate, total protein, and nonprotein nitrogen 
is practically the reverse of the pattern of nonstntterera. Some day it may bo pos 
sible to assist stuttering theropv with certain diet*. 

At our own university we have been engaged in the approach known as cerebral 
domi nan ce for the past eight years Bv cerebral dominance we mean that in the 
act of speaking one cerebral hemisphere because of ita greater strength, superim 
poses on the other hemisphere its inherent rhytlun pattern, and intensity Thus 
when the nerve impulses arrive on the bilateral midline speech structures they do 
so simultaneously with similar pattern and intensity Speech, then, becomes a con 
certed act sponsored bv a very high type of integration of the central nervous system. 
In stuttering the power becomes eqaalixed in both hemispheres, thus causing a re- 
duction of cortical control over the substructures. A stutterer it is indicated from 
Dr Travis experimental action current studies, docs not possess a sufficiently strong 
gradient for speech resident in ono cerebral hemisphere. 

In normal speakers, the dominant speech gradient 1 * resident in the hemisphere 
eentrolateral to the preferred band Dr Weuenbcrg s study on aphasia verified 
this fact when he made an analysis of ninety-eight cases of unilateral cerebral 
lesion He found that the dominance as shown by handedness is a good criterion 
of the hemisphere for speech in approximately 95 per cent of the cases. This does 
not appear to i>e quite as true with stutterers because from 75 to 90 per cent have 
been shifted in handedness. We have found that they come from s left handed 
•toek. In seven hundred clinical stutterers, 83 per cent of them had a history of 
left handedneas in the family 

Pediatricians ran well afford to warn parents not to meddle with the native 
handedness of children. Left handedness is a perfectly normal expression in about 
thirty out of every one hundred children born. It is our present belief that this 
transfer deranges inherited neural patterns for speech, writing and reading 


Academy News 


The annual meeting of Begion IV of the Academy will be held in Seattle on 
August 0 nnd 10 193o This meeting will take the place of the fall meeting of the 
North Pneific Pediatric Society 


Dr J Lewis Blanton of Poinnont has accepted the chairmanship for West 
Virginia. 



Comments 


T HE Fifth Annual meeting of the Academy, which will be held at the Waldorf 
Astoria Hotel in New York on June 7 and 8, promises to bring together the 
largest group of pediatricians which has ever assembled in the United States 
Although at the time this is written the meeting is two months off, approximately 
250 members have already registered for the Hound Table Discussions According to 
an estimate based on previous meetings, the attendance should reach to between four 
and five hundred The final program will reach the members before this comment 
The Panel Discussions have been increased as a result of the way they were received 
and liked at the meeting last year 

One important arrangement that has been made for the first time is the reduced 
railroad fare on the ‘ 1 certificate plan ' ’ Members should buy a one way ticket to 
New York and obtain at the same time a “convention certificate ” This, when 
validated at the meeting, entitles the holder to purchase a one way return ticket at 
one third the regular fare Whether one plans to use the certificate or not, he should 
obtain it with his one way fare and have it \ alidated, as convention rates require 
a certain number of certificates to obtain the reduction 

The commercial exhibit will be larger than in previous years. We urge the mem 
bers to take the time to go carefully and thorougldy through the exhibit It helps 
defray the expenses of the meeting and will be successful only to the extent to 
which the members show an interest 


Exhibitors 


Scientific 

BOOTH 

American Child Health Assn 


New York City 22 

Chdaren’s Bureau 

Washington, DC 24 

Children s Welfare Federation 

of New York City, Inc 23 

Department of Health 

New York City 25 

Commercial 

Arch Corrector Corporation 3 

Cameron’s Surgical Specialty Co 7 

Harold H Clapp, Inc 19 

R B Davi3 Company 17 

The Dry Milk Co , Inc 13 and 14 

Food Concentrates, Inc 2 

Gerber Products Company A 

Health Products Corporation 18 


1 

H J Heinz Company 
The Lnrsen Company 
Libby, McNeill and Libby 
J B Lippmeott Company 
Mend Johnson A Company 
Medical Case History Bureau 
Mellm's Food Company 
Merck A Co , Inc 
The C V Mosby Company 
M £, R Dietetic Laboratories, Inc 
Ralston Purina Company 
Scientific Sugars Company 
S M A Corporation 
Sten Seal Corporation 
Stokely Brothers & Company 
Tailby Nason Company 
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WHOOPING COUGH 
II Experimental Study 

Charles S Culotta, M D Daniel F Harvey, HJ3 , and 
Ernest F Gordon M.D 
New Haven Conn 

T HE r51o that the bacillus o£ Bordet and Gengon plays m the 
etiology of whooping cough is still disputed Current opinion 
seems to be divided between those who favor the pertussis bacillus 
os the sole specific cause and others who believe that a filtrable virus 
acts at least as a necessary predisposing agent Investigations on both 
apects of tbe problem are bemg presented in tins paper 

PART i 

The mass of evidence at hand shows that the Bordet-Gengou or 
ganiam bears an important relationship to tbe disease First, the 
presence of E pertussis m a relatively lngb percentage of whooping 
eougli patients earlv m the disease has been definitely established by 
many observers by the use of the cough plate method for early diag 
noais (Chieviti and "Meyer, 1 Lawson and Mueller, ’ Sauer and Ham 
brecht * Gardner and Leslie 4 Culotta and Harvey,* and others) The 
gradual disappearance of the Bordet Qcngou bacillus goes band in 
baud with the decline m mfectivity Second the organism is distinct 
from other apeoies of bacteria and is absent m other catarrhal mfec 
tions Third the appearance of complement fixing bodies for E per 
fussis during convalescence from whooping eougli lias been demon 
strated Fourth, U pertussis has been recovered from tbe lungs of 
children who died of pneumonia complicating whooping cough (Smith,* 
also Fontayne 1 ) Fifth the results of experimental infection although 
contradictory, merit serious consideration The earlv claims to the sue 

From Ihe Dcpirtacjit of 1 edUtrio, T«lo LnHcr»ltr School of lleOldno. 
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cesstul implantation of H peitussis in laboiatory animals aie open to 
senous cnticism since methods were not available at that time foi 
differentiating the pertussis bacillus from the distempei bacillus 
(This is undoubtedly the basis foi the conti adictory reports m experi- 
mental whooping cough investigations ) More recent claims to the 
experimental tiansmission of the disease to animals are highly sugges- 
tive Sauer and Hambrecht 8 repoited the production of a eliaiacteris- 
tic paroxysmal cough m eight out of twenty-eight monkeys (a total of 
se\entv-six tests) moeulated with H peitussis The cough was accom- 
panied by a model ate lymphocytosis, and H peitussis was lecoiered 
fiom deep tin oat cultures These animals weie found to be refiaetorj 
to subsequent moeulations of H pei tussis, but unfoitunately no mention 
is made of controls More leeently, Rich, Long, Biown, Bliss, and 
Holt 0 leported the pioduetion of a pertussis-like affection m a chim- 
panzee following inoculation with unfiltered sputum from a human case 
of pertussis and in two other chimpanzees following inoculation with 
suspensions of fleshly isolated Boidet Gengou bacilli Mdd catarrhal 
affections simulating colds weie also observed in the two apes inocu- 
lated with unfilteied sputum These authois state that “there can be 
no doubt that the thiee apes inoculated with pure cultuies of Bordet 
bacdli or whole sputum developed typical whooping cough, which in 
its clinical and bactenologic aspects was indistinguishable from the 
human disease ” Shibley 10 has also leported transmission of whoop- 
ing cough to apes following inoculation with H peitussis Mac- 
Donald and MacDonald 11 have leported the transmission of whooping 
cough to two chddren by intianasal instillation of JT peitussis 

It is appaient fiom the piecedmg considerations that legitimate 
claims to the successful experimental implantation of the H pei'tussis 
aie not very numeious, it is desnable to know moie about the mfec- 
tmty of laboiatory animals to the oigamsm m question Theiefore, we 
aie reporting the results of om investigations m this field 

METHODS 

Tlie procedure used in the preliminary experiments consisted in the intratracheal 
inoculation of monkejs with saline suspensions of H pertussis Only strains recently 
isolated from cases of whooping cough were used (first to tlurd generation cultures 
isolated from a cough plate) The culture medium used was essentially the Danish 
modification of the original Bordet Gengou medium as recommended by Gardner and 
Lesbe, 12 but human citrated blood (20 per cent) was substituted for horse blood 
From forty eight to seventy two hour surface growths on three 15 cm Petn dishes 
were suspended in 10 c c of physiologic sodium chloride solution, and from 2 to 4 c c 
of the suspension was injected in the monkeys. The virulence of the organism for 
white mice was determined by intrapentoneal inoculation, from 0 2 to 0 5 c c. of this 
suspension being m all strains used the lethal dose (Sauer and Hambrecht®) The 
organism was readily recovered from the peritoneal cavitj and heart’s blood All 
fresh strains were agglutinated by Gardner and Leslie’s 12 Phase I antiserum in dilu 
tions ranging from ^ 000 to lAooo 
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Tbo monkey a used in tho early experiment* were of the Erytkroeebna rariety or tie 
so call oil ‘ ' military ’ ’ monkey The ILacacut rhetu* was used subsequently because the 
monkeys of the former ipcoca wore not available Tho animals were under pre- 
liminary observation for a period of a week to two months. Frequent deop nose cul 
turcs wore obtained to dotenmno tho normal bnctenal flora. Distemper baulli were 
not observed in tlioeo animal* Dally tempera taro readings and white blood count 
vrero taken, and the anlmala wore weighod at intervals. Tho intratracheal route we* 
used with tho monkey atrupped on tho operating board and bend fully oxtendcl \n 
anesthetic usually wua not necessary, but it is probably desirable. 

EXPERIMENTAL 

L Intratracheal Injection of 3 Pcrtv&si * — The intratracheal route of infection 
Vra* chosen because a heavy Inoculation of the ro*piratory tract can bo effected in 


DATE 1931 APR, 24 MAY i B IS) 22 25 JUNE 7 K 21 

TEMP 


40* 

30 

38 


TEMP 



W B-C. 7 LYMft 



COUCH 

WEIGHT 


3M0G 3070 3700 

Chert 1 — Experiment 1. Experimental pertUMt*. 


till* manner Three wonkeyt, two of tho Erythroeebu* rariety and quo Macactu 
rhetvt developed a pertussis-like syndromo as is shown in tlio following protocol* 

EirUlMEKT L (Chart L) Monkey o Erythroeebu*, female weighing 3,080 gm., 
May 1 1031 was given an intratracheal injection of i oc. of a sallno suspension 
of virulent 3 periuult (Lnwrenco strain) which was prepared by washing off one 
plate of a seventy two-hoar culture (on Bordet-Ovagoa medium) in 10 c.e. of saline 
The monkoy remained well until May 8 the eighth day, when a cough developed and 
tho leucoeyto count began to ri*o with * corresponding iacreaso in tho lymphocytes. 
Deep nn*nl cultures remained negative for 3 pvrtutiis from tho time of inoculation 
until May 8 ju*t before the onset of the congh. Cultures were positive for 
twelve days, this period being not unlike the cntarrlial stago clinically The congh 
became more ipasmodic anil vomiting oeciuionally occurred The total duration of 
the congh was forty day*. The white blood count reached its maximum at the 
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height of the cough, the highest reading being above 70,000 per cubic millim eter, the 
average count prior to inoculation was 15,000 per cubic millimeter Signs of a diffuse 
bronchitis (rales, both bases posteriorly) were noted during this period. A roentgeno 
gram of the chest showed an area of increased density in the left lower lobe. The 
ly mpliocytic response did not exceed 60 per cent, the base line during the preliminary 
period of observation being approximate!) 45 per cent The temperature curve re 
imimed within normal limits Tho animal lost weight but regained it during con 
valescence This monkey has been under observation for a period of two years and 
his been well No cough followed two subsequent similar attempts at reinfection 
to test immunity , but no conclusions as to immunity can be drawn since the control 
animals (Macacus rhesus) were also refractory 

Experiment 2 (Chart 2) Monkey 2, Erythrocebus, male, weighing 3,020 gm, 
May 1, 1931, was given an intratracheal injection of 4 c.c of the same saline bus 


DATE 


1931 
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APR 24 MAY 1 8 
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40 
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Chart 2 — Experiment 2 Experimental pertussis 


pension of Lawrence strain as in Experiment 1 Daily deep nose cultures were 
negative for S pertussis until ninth day when organism was recovered. The nose 
cultures were positive for eleven consecutive days The cough began on the tenth 
day. May 10, and comeidently there was a gradual riso in tho white count with 
a definite lymphocytic response The cough became progressively worse and more 
frequent, from three to tour attacks occurring at times within one half hour The 
total duration of the cough was twenty eight days The white count reached its 
peak on the twentieth day, being 32,000 per centimeter, the average count prior to 
inoculation having been 8,000 per cubic millimeter The lymphocytic response cx 
ccedcd 75 per cent There was only slight febrile reaction during the course A loss 
of weight occurred as m Monkey 5, but a gradual gam occurred during convalescence 
This animal remained well for a period of five months after this experiment and then 
developed a spontaneous. Group XV, pneumococcus pneumonia with meningitis Thero 
were no signs of tuberculosis noted at postmortem examination 
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EirzamtNT 3 (Chart 3.) Monkey 77 Macaau rhtsuj fcmnglo weighing 8,550 
gm., March. £3, 1932, was given an intratracheal injection of 5 c.c. of a salin e mipen 
non of virulent H pertuuU four different strains being used. The suspension \toi 
prepared as in Experiment 1 The monkey began to cough on the eighth day and 
continued to cough for thirty aix days. The deep noso cultures were positive for 
II pertussi* for a period of twelve days The white count gradually rose to above 
00,000 per cubic millimeter tlia base line prior to inoculation being 20 000 white blood 
cells per cubic millimeter Tho lymphocytic response m this animal was not as etrik 
ing os in tho previous experiments. The lymphocytes averaged 00 per cent prior to 
inoculation and at tho height of tho cough reached 00 per cent. The early loss of 
weight was again noted This nmmnl continued well for three months, then sue 
combed to an ulcerative enteritis Autopsy revealed no signs of tuberculosis. 
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Chart J — Experiment 3 Experimental pertussis. 


DISCUSSION 

The results of the foregoing experiments may be summarized as fol 
lows 

After intratracheal inoculation of virulent H pertussis two Erythro- 
oebns monkeys and one Macacus rhesus monkey developed a syndrome 
which, closely resembles the disease as seen, in man First, the incubation 
period varying from seven to ten days obsen ed in these experiments is 
the generally accepted incubation period of the natural disease The 
second comparable feature is the ease of recovery of the organisms earl} 
m the illness, tho period described in human cases as the 1 catarrhal 
phase ” It has been definitely established by many observers that it is 
during this early pbaso of whooping congh when H pcrtus&is can be 
readily isolated by the cough plate method in a relatively high percent 
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lent E pertussis oigamsms The entena foi infection piesented were 
(1) incubation penod of seven to ten days, (2) ieeoA r ery of oiganism 
early m the illness, (3) leueocytosis Avith a predominance of lyinpho 
cvtes, (4) cough which became spasmodic, lasting twenty eight to 
forty days with subsequent recovery 

2 Inoculation in Macacus ihesus monkeys with filteied and unfilteied 
nasal washings from cases of whooping cough gave negative lesults 
Combinations of filteied washings and oiganisms also proved negative 

3 Measles virus did not favoi implantation of E j^eitussis in Maca- 
cu s ihesus monkevs 


CONCLUSIONS 

1 Expei imental lesults which add fuither suppoit to the bacillus 
of Bordet and Gengou as the specific agent m whooping cough aie 
presented 

2 The monkey is probably not the ideal animal foi expei imental 
u hooping cough investigation 

The authors express their grateful appreciation to Dr James D Trask for his 
assistance in this study 
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ENTERITIS IN INFANTS PREVENTION OF ITS SPREAD 
Dick Diet Kitliiln and Aseptio Nurseby Technic 

Louis Saueo, JLD 
Evanston, III. 

1 I J 0 NURSE at the breast was through the ages the only protection 
against infantile enteritis At the close of the nineteenth century 
Biulin, 1 the Paris obstetrician, made the clinical observation * In 
sterile milk alone is safety, and it must be made the basis of all arti 
floial feeding ** Chapm* in 1916 found a high infant death rate persist 
ing in institutions In the state of New York in eleven asylums for 
infants it ranged between 18 3 and 57 6 per cent with an average of 
42 3 per cent In ten institutions in \anons American cities it varied 
between 31 7 and 75 per tent I For infanta of the same class in board 
mg homes he reported a mortality of but 12 per cent Through con 
certed efforts, such as the infant welfare moyement, the purification 
of drinking nuter the pasteurization and boding of milk and prophy 
lactic pediatrics the “summer peak of infant deaths gradually dis- 
appeared Were it not for reliable epidemiologic data it might seem 
that modem mfant feeding had completely triumphed over infantile 
enteritis The League of Nations’ report on enteritis* shows that it 
persists ns a leading cause of mfant deaths m all countries and large 
cities In the United States birth registration area (26 states) en 
tentis caused 17 291 mfant deaths w 1930 14 021 m 1931 and 10 791 
in 1932 

Tins disease highly contagious for young bottle fed infants, wreaks 
havoc yvhereyer it gams access Its communicability is seldom suffi 
cientlv stressed Newborn infants, who spend less than the first fort- 
night in modem maternity nurseries are relatively safe That this 
security rests more on the absence of the causative microorganism 
than on the nursery technic is evinced by the periodic outbreaks of this 
bane of the neonatal nursery Infants at home on the breast, or on 
supervised boiled feedmgs are likewise more protected by their isola 
tion than by the household technic The out patient infants with 
enteritis pro\e that their protection is only relative Although the 
carnage of a former day no longer exists, institutions housing orti 
ficiallv fed infants from di\erse sources still show a comparatively 
high incidence of enteritis This preyalence is m no small measore 
due to secondary cases Not tile absence of enteritis, bat its presence 
without a secondary case over long periods of tune is the ultimate 
test of a precautionary technic To prevent the spreud of ententes 
and other infections many hospitals mfant asylums, orphanages day 
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nursenes, and boarding homes have instituted sterilized food, cubicles, 
and special nuisery rules 

When The Ciadle opened in 1923 for the care of homeless infants 
until then adoption,* the diet kitchen and nurseiy technic of a lead- 
ing infant hospital weie expected to meet any emergency The infant, 
on admission, was placed in an isolated, cubieled crib with “special 
piceautions” technic for a foitnight and admitted to the general 
nursery if well at the end of that time Morbidity and mortality re 
mained low for years With twenty deaths in four years, the mortality 
rate was 4 8 per cent Eighteen of these deaths were due to enteritis , 
eleven of the infants had conti acted it m the institution Scattered 
over a period of four years, these deaths were charged to “the hazards 
of institutional caie of homeless infants ” Because ententis would 
often be absent for months at a tune, there seemed to be no reason to 
question the efficacy of the precautionary technic 

Two infants (No 462 and No 463), bom m Chicago hospitals, wme 
admitted on Feb 3, 1927 Both developed enteritis, one child died 
within a few days , the otliei developed complications, including mas- 
toiditis Because tliej typify the two forms of enteritis encountered 
in the epidemic which followed, excel pts from the clinical, nursing, 
and postmortem notes follow 

Cask 1 — (No 462) Clifton was born Jan 17, 1927, weight, 6 pounds 6 ounces 
He was admitted, Feb 3, 1927, when he weighed 6 pounds 10 ounces Entrance exam 
matron was negative Blood, stool, unne, nose and throat cultures, rectal tempera 
tore, etc., were normal 

February 4 to 8 He was apparently well, stools apparently normal. February 9 
His weight was 6 pounds 14 ounces, rectal temperature, 100 4° F , he was fretful, 
had moderate abdominal distention, refused food, and vomited, he passed four semi 
liquid stools with curds and mucus, last two containing blood. February 10 Bectnl 
temperature was 103 4 9 F , abdominal distention increased, pallor increased, he 
was tome, had irregular respirations, and died 

Anatomic Diagnosis (Dr J Lisle Williams) Acute hemorrhagic enteritis, acute 
hyperplasia of mesenteric lymph nodes, acute fibnnopurulent peritonitis 

Case 2 — (No 463) Sybil, was bom Feb 1, 1927, and weighed 6 pounds 10 ounces 
She was admitted Feb 3, 1927, weighing 5 pounds 14 ounces Entrance examination 
was negative Nose and throat cultures, vaginal smears, blood, urine, stool, and 
rectal temperature were normal 

•Infants unfit for adoption are not admitted or promptly returned to the nwther 
or transferred to a suitable Institution Congenital sjphllis Is rarelj encountered De- 
cause reputable laboratories perform Wassermonn tests on the mothers blood usuaii} 
before the Infants ore admitted Excluded are infants with s>phUis gonorr hca 
tuberculosis gross anomalies gross congenital defects birth paralysis brain ■ 

mongolism cretinism etc. Insanity hereditary nervous diseases chronic alcoholism 
etc. in either parent, debars the Infant Earlj legal adoption of the health} iUeglti- 
mate infant, by carefully selected foster parents easier and able to care for the in- 
fant as their own. appears to be a rational solution t<T this age-old problem A theory 
occasionally promulgated by psychologist or social welfare worker that the 
legally compel all unwed mothers to keep their offspring for at least a year would 
force many more girls to risk the hazards of criminal abortion many more Infants 
would die from enteritis or other Infections of those who might grow up not a few 
would become a burden to the state. “With a declining birth rate, the urgenc\ of 
‘■ju’v in g these Infants increases In importance The Cradle s method Is a step forward 
In social evolution because It Is now the safest and most humane plan devised for 
the unwed mother and her child 
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February 4 to 15 rile was apparently well there wn* a slight gain in weight, 
and the stool* were apparently normal. February 10 Weight was 6 pounds 10 
ounce* rectal temperature 100 4 F *he was fretful, hail moderate abdominal 
distention, refused food vomited and wn* pale She passed four scnuliquhl brown 
•tool* of fonl muetv odor February 17 IS Sho was rather listless stool* as 
above. February 10 Weight was T pounds 10 ounce* rtvtal temperature from 
103.8 F to 104 F pulse lit) respirations 44 bilateral myringotomy performed 
by attending otologist 

February 21 Weight was G pound* 4 ounce* reetal temperature 103 F ab- 
dominal distention increased She whs transferred to the hospital bilateral mastoid 
return v wns performed ami the infant died. 

Anatomic Diagnosis (Dr J Lisle Williams) Bilateral, acute suppurative otitis 
media and mastoiditis acute, generalise 1 flbrinopurulent leptomeningitis and eth 
moiditis septic thrombosis of lateral venous sinuses hyperemia of intestinal wad 
hyperplasia of mesenteric lymph gland* submucous hemorrhage* of stomach ami 
colon Smears and cultures from ear and mastoid wound streptococci in chains. 
8pinal fluid culture B coh 

During the following eight months eighty-six infants contracted 
entente The twenty seven deaths of 1927 were due to enteritis 
twenty one of these infants developed the first symptoms after they 
had been in the institution longer than ten days (Table X) When the 
customary attempts at eradication of the infection (complete change 
of nurses disinfection and painting of the entire nursery etc ) were 
of no avail Dr Gladys H Dick, a director and benefactor of The 
Cradle in collaboration with Dr George F Dick and Dr J Lisle 
Williams* undertook a complete bactenologic investigation When the 
lactose litmus-agar plate method of culture was used they recovered 
the Morgan dysentery bacillus from the intestinal lesions of all infants 
who died The Morgan dysentery bacillus isolated was highly patho- 
genic for rabbits. Prom 1 to 3 c c. of the whole, forty-eight hour broth 
culture injected intravenously killed rabbits in from eight to forty 
eight hours From 3 to 5 c c of sterile filtrate from forty-eight hour 
broth cultures mjeoted intravenously killed rabbits within twenty 
four hours The rabbits which received the sterile filtrate and those 
which received the whole broth cultures showed hemorrhagic enteritis ’ 

Because the infection was apparently of intestinal origin all feed 
ings and ivater were boiled ten minutes bottles and nipples were auto- 
claved As some of the infants who contracted enteritis were on pow 
dered protein milk dilutions (which were not boiled to prevent cur 
dlmg) a bactenologic examination of the various ingredients of all 
feedings was undertaken by Dr George P Dick and Dr Gladys TL 
Dick 8 Unopened cans of these powdered milk preparations when 
cultured were found to contain a variety of living bacteria including 
streptococci * The epidemic came to an abrupt end m November — 
soon after only sterilized food v\ as given to all infants 

The A VIA Committee on Food* ha* *tnco been InJtttutod to appro\* and rtculato 
tho purity of food*. 
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That the spread of enteritis maj be due to flaw s m nurserj technio 
is verified bj what happened soon after the subsidence of the 1927 
epidemic Malcolm (No 680) admitted on Dec 16, 1927, came from 
an obstetric nursery in Chicago where enteritis was endemic lie was 
placed in a cubicled crib under the customary 1 special precautions ’ 
technic The course of Ins illness was quite like that of Sybil (see 
^bove) lie died Jan 29 1928 On February 16 Philip (No 69D) a 
thriving infant admitted the weeks previously de\ eloped enteritis 
and died ten dajs later In May three infants (Nos 769 792, and 
795) developed fatal cases of enteritis weeks after admission 

As only sterilized food hod been given to nil infants Dr Gladvs 
Dick made a detailed mirve\ of the nursery and feeding technic Cot 
ton applicators for cleansing nostrils made by the nurses (some of 
them on relief duty with enteritis coses) were beiug used pronnscu 
ously without sterilization Nurses who bathed the babies and changed 
diapers also gave feedings This and other evidence led to the con 
elusion that the causative organisms fiom the feces of an infected tn 
fant on the nurses' hands resist washing and contaminate the nipples 
supplies and food of other infants “To avoid transmission of the in 
feotion by the fingers nurses were required to put on a fresh pair of 
sterile rubber gloves for each feeding of each baby and for giving 
water Since precautions were also taken in the diet kitchen and 
throughout the institution no finger was allowed to come in contact 
with anything that went into a baby s mouth Diapers of all infants 
were put in lysol solution immediately on removal ** Smce 1928 every 
thing that entered an infant s mouth or nose was sterilized and was 
not touched except by aseptically clean hands. In 1929 fivo of the 
infants, who had enteritis when admitted from Chicago hospitals, died, 
but no new case of enteritis occurred at The Cradle Eaoh year smce 
then, infants have been admitted with enteritis gonorrhea and acute 
upper respiratory disease but no secondary case has occurred In 
1933 one of the infants admitted with enteritis recovered after an 
illness of four months another died ten days after admission but no 
new case de\ eloped 

The absence of a secondary case m six vears during which time 
1 620 infanta were cared for is unique for institutions of this kind and 
pro\ea the Dick technic flawless Without sacrificing safety various 
minor changes have been made for the sawng of time labor and mate 
naL Because Dr Dicks \arious suggestions involve diet kitchen 
cubicle nursing and medical care and ha^ been mcorporated as in 
tegral parts of The Cradle technie * a nvnopsis is appended 

A unit consists of twcho cubicled cribs, housed in se\eral small com 
mumcatmg rooms Each unit has its ow n nurses and supplies A 
graduate nurse and two student nurses do twelve hour day duty a 

For practical wicccstionj*. thank* are luo Mix* Dorothy Iyipnow. R. *up#rv Ixor 
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graduate and student nurse do twelve-liom night duty Only these 
muses lesident, and attending physicians have access to a unit 

The giaduate nurse on day duty is responsible for her unit She has 
sole charge of infants weighing less than 6 pounds (in incubators), 
sick infants, medication and treatments, she takes all cultures and 
sineais, accompanies the attending pediatrician, consultant, and visit 
mg physician, she supei vises the woik of student muses, piepares for 
the diet-kitchen nurse a list of eaeh infant's twenty-four-hour feed- 
ings, records on each infant’s ehait (from the student nurses’ notes) 
v eight, lectal temperatuie, number and quality of stools, unnations, 
she lecoids food intake, lefused and vomited To the resident she 
leports fevei, distention, repeated vomiting, diairhea, discharges, skin 
lesions 

The student muse gives feeclmgs, weighs, bathes, and clothes the in- 
fants, and changes diapers Hei daily observation sheet foi each infant 
is tiansciibed into the infant’s records by the supervising nurse 

The attending pediatrician puts on a clean gown and mask* before he 
enters a unit He sci ubs Ins hands with running water, soap and brush, 
and soaks them in the “clean” basin of disinfectant solution,) then 
dues on a clean towel The undressed infant is examined m the crib, 
the “clean” supeivismg nurse hands him a “clean” stethoscope, 
sterile tongue blade, and ear or nose speculum from a “clean” tray 
His hands and the stethoscope bowl are then soaked in the disinfectant 
solution and dned on a clean towel befoie he proceeds to the next in- 
fant At the conclusion of a visit the resident’s findings and the 
nuises’ lecords ot new infants, sick infants, and those ready for adop- 
tion aie lead, he countersigns the lesident’s notes, if correct, and signs 
the ehait when the infant is dischaiged Two regulai visits aie made 
each i\ eek Besides the pielimmary examination, a final examination 
is made of each infant at the end of four weeks — the minimum stay — 
befoie an infant is leeommended for adoption Consulting derma- 
tologist suigeon, otologist, psychologist, etc, observe the above pre- 
cautions 

The resident physician follows the precautionary technic outlined 
above He tecoids the complete physical examination of each infant 
soon aftei admission and underscores with red ink findings which 
deviate fiom the norm He examines nose and throat cultures, vaginal 
and eye snieaiS) urine blood, and stools in the well-isolated labora- 
toiy He takes blood (for Wasseimann test) from the heel of infants 
over three months ot age lie pi escribes medication and treatment, 
when indicated, between the attending physician’s visits 

•Masks (two Ia>ers of handkerchief linen) are worn by everyone In the nurseo 
proper a removed mask is replaced b> a clean one. Used masks are boiled for ten 
minutes then washed with soap and water rinsed and dried 

|One tablcspoonful of ljsol or klomlne to a quart of water 
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Visiting physicians, who examine infunts for prospectne foster par 
ents, do not enter the nursery proper They put on clean gowns find 
masks and wash their hands in running water The naked infant 
wrapped in a clean sheet is placed on the examining table m the 
‘showroom ” which adjoins each unit The physicians use only the 
clean stethoscope and sterile supplies from the clean tray 

Adopting parents never enter the nursery The infant in clean 
linen, is placed in a crib in the showroom, where the adopting parents, 
m gowns and masks are permitted to hold, not to fondle or kiss the 
infant "When the infant is returned to the cubicle crib the clothing 
is changed Visitors neier enter the nursery Those oier sixteen 
years of age are permitted to look at the infants through the glass 
doors leading to the nursery 

Each room has a linoleum floor (mopped dully with but suds) good 
natural and artificial light, electric ventilator, hot water beat, humidi 
fier kitchen sink hot and cold water (foot pedal faucets) dram board 
large saucepan (for wanning bottles), a large bowl of disinfectant sola 
tion (for used bottles and nipples) a basin of disinfectant solution 
marked clean ’ another marked ‘ contaminated ” scales, and sterile 
forceps in an open jar of disinfectant solution All floors are “con 
la min ated * anything dropped is disinfected or put into the wire 
hamper Linen soiled with urine or feces is thrown into the hopper 
can The corridor wallB, windows, and shelf where the feedings are 
warmed are ‘clean ’ Walls are wiped twice weekly with disinfect 
ant solution (as far as can be reached) Sinks are ‘contaminated 

A cubicle contains a standard (white) onb (42 x 22 inches), low 
chair a shelved enameled bedside table with attached bath basin (for 
bed bath) a day s supply of clean lmeu (sheets diapers undershirts 
gowns towels) soap On the top of the bedside table are arranged 
sterile glass jars with cotton balls (for cleansing buttocks) sterile jars 
of applicators and gauze squares 8 oz, bottle of saturated solution of 
boric acid (for routine cleansing of buttocks) stenle mineral oil 
stenle vaseline aud rectal thermometer in vial of disinfectant solution 
A properly folded O own (for student nurse) hangs on a hook m the 
cubicle An open paper bag is pinned to the table for waste cotton 
etc To permit ventilation, the glass partitions are only fl\e feet high 

Witlnn a cubicle an individual aseptic technic is used E\ery thing 
is clean’ for that infant but contaminated’ for the other infants 
Twice a week the cubiole walls and everything in the cubicle is wiped 
with a cloth saturated with disinfectant solution The infant remains 
in the assigned cubicle until ready for adoption transfers aro never 
permitted After the infant s discharge the bed and table are stripped 
cubicle walls crib table and chair are wiped with cloth saturated with 
disinfectant solution crib and mattress are aired out-of-doors for 
twenty four hours the mattress is whisked with disinfectant solution 
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The next dav the bed is made up with clean linen, the bedside table 
equipped v, ith steule supplies and clean linen 

At the feeding houi a bottle from each infant's bottle lack m the 
refugeratoi is bi ought to the nurseiy m a bottle lack, which is placed 
m the deep saucepan of hot watei Aftei the supei vising nuise of 
the unit sciubs, disinfects, and dues liei hands, she puts on steule 
lubber glotes, leinoves bottle caps, puts on sterile nipples, and cov- 
ers each nipple with a steule, creased (foui-ply) gauze square (4x4 
inches) The student nuise sciubs, puts on a cubicle gown, the 
diaper* is changed if soiled, her hands aie then scrubbed with soap, 
sterile biush, and 1 unrung watei, then soaked m the “contaminated” 
basin of disinfectant solution, then m the “clean” basin of disin- 
fectant solution, she dues them on clean towel She then sits on the 
cubicle chair with the infant in hei left arm, carefully removes the 
gauze without touching the nipple, and mseits the nipple into the 
infant’s mouth without touching the uppei part of the bottle If 
nipple needs changing, the “clean” supervising nuise makes the 
change , if bottle gets cold, the student nurse waims it under the hot 
tap Pood not consumed is poured into the sink diain, the empty 
bottle and nipple aie piomptly submeiged m the large pan of disin- 
fectant solution The student nuise then scrubs, unties gown, scrubs, 
takes off govn, hangs it on hook on cubicle Avail, ivith the “contami- 
nated” side out, sciubs hands and anus up to elbows, soaks in “clean” 
basin of disinfectant, dues on clean totvel, and goes to next cubicle 
Avlieie each step of the procedure is repeated After all infants have 
been fed, the bottles and nipples aie scoui ed ivith hot suds, and rinsed, 
the mveited bottles in the rack aie placed in the diet kitchen auto- 
clai T e until they are sterilized the next morning 

Before the daily aa eighings the scales are wiped with a cloth wet 
with disinfectant solution The} aie then balanced with a clean diaper 
The student nurse puts on a cubicle goi\n, and places the stripped 
infant in the scoup A squaie of clean papei is used to handle the 
weights, the weighed infant and diapei are placed in the crib, the 
infant is then bathed and diessed Aftei the Avashmg of the hands 
(see feeding technic) the gown is placed on the cubicle hook, and the 
hands aie again Avashed, a clean diaper is spread m the scoup The 
student nurse then goes to the next cubicle and repeats each step of 
the proceduie Should t he scales become contaminated, the} aie 
cleansed A\ith disinfectant solution befoie Hica aie used again 

The diet kitchen contains a gas-fiied autoclaAe, gas range, kitchen 
sink Avitli hot and cold ivater (toot-pedal faucets), kettles, deep sauee- 

•Soiled diapers and linen soiled ae ith feces are soaked in the pail of disinfectant 
in each room. Recentlj an aseptic diaper service delivers sterile diapers In tin con- 
tainers each daj and vails for all soiled diapers 
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pans sie\e funnels, and tagged wire bottle racks A graduate nurse 
supervises the work of the student nurse who prepares the feedings 
AYlnle the pyrex bottles rubber bottle caps nipples and utensils for 
measuring and mixing the food are autoclaved at 15 pouuds for fifteen 
minutes the graduate nurse computes the amounts of the -\anous in 
gradients required for the preparation of the twenty four hour supply 
of food for all infants Most of the feedings are simple stock for 
mulas, a card for each infant is in view on the wall The student 
nurse measures weighs and mixes the ingredients and then puts on a 
long sleeved sterile gown mask cap and sterile rubber gloves A 
sterile sheet is spread on the table, the hot bottles are removed from 
the autoclave lined up and co\ered with the sheet until they are 
filled The strained food ib boiled m deep saucepans for ten minutes 
measured into the sterile nursing bottles capped, and promptly re 
fngeratecL The infant s name is written on each bottle with a blue 
glass pencil wlule bottles are warm Or the bottles containing the 
measured feedings are covered with perforated rubber bottle caps 
autoclaved at 15 pounds for five minutes and then refrigerated 

The wet nurse station adjoining the diet kitchen is in charge of 
the diet kitchen nurse An electnc breast pump is used twice daily on 
lactating mothers of the vicinity who sell their milk The strained 
pooled mdk in sterile pyrex bottles is placed in a deep saucepan 
containing water up to the milk level after the water has boded for 
twenty minutes the bottles aro cooled and refrigerated 

DISCUSSION 

Because two graduate and three student uurses for the twenty four 
hour care of twelve mfauts seemed excessive to scieral of the medical 
authorities acquainted with the Dick teoknic, the average cost per 
infant for the first and second six year periods has been computed 
During the last six year period (with Dick teclimc) the cost per m 
font averaged 26 per cent less than it did with the standard technic 
During the first six years the average number of occupied cribs was 
twenty eight during the last, it was twenty three Because of the 
relative absence of illness most of the full term infants are now ready 
for adoption at the end of a month — the arbitrary minimum staj Six 
hundred seventy eight more infants were cared for during the last six 
years than in the first six >ears The admission of infants with en 
tentis from boarding homes and nurseries (where enteritis was pres 
ent) without the occurrence of a seconder) case at The Cradle in the 
last six years is proof that the Dick technic is flawless. To sterilize 
the food and not use an aseptic nurserj teclunc is like an operating 
room in which onl> the instruments are stenhzed 
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SUMMARY 

Vital statistics show that ententis is still a prevalent cause of death 
in young infants It spieads by way of contaminated food, nipples, 
and supplies Anything mtended foi an institutional infant's nose or 
mouth should neiei be touched after it has been stenlized The 
aseptic, individual nursery technic perfected by Di Gladys Dick m 1928 
has made it possible to care foi 1,620 homeless infants, without the 
occui lence of any cioss-infection It is sound economy because it le- 
duces morbidity and prevents unnecessaiy deaths 

CONCLUSION 

A six-year trial of the Dick diet kitchen and individual, aseptic 
mil sery technic at The Cradle, without cioss-mfection enteritis, proves 
the technic flawless The cost is not excessive It is sound economy The 
per capita cost pei day is less than with the precautionary technic for- 
meily used, without seeondaiy cases of ententis, the peiennial moi- 
bidity is reduced, and theie are no unnecessaiy deaths 
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MENINGOCOCCUS INFECTIONS 
An Analysis or 120 Casks r\ Children 


Ernest L Glasscock M.D 
St I oms Mo 

r T T FTE purpose of this paper is to present m a statistical wav the m 
* formation obtained from a study of u senes of 120 eases of meningo- 
coccus infectious observed in the St Louis Children s Hospital during 
the ten } ear pencil 1924 to 1934 ui order that comparisons mav be 
made with the observations in other localities 

Contact Infections — Although it is somewhat rare to observe more 
than a single case of meningococcus meningitis m a family five of our 
patients were definitely exposed to the disease b> contact with another 
member of the familj who had meningitis. In another case a brother 
had had meningitis eight months earlier 

Association With Other Disease — The possible relationship of the 
onset of meningococcus infection to upper respirator} disease is of some 
interest Ten patients had had upper respirator} infection for at least 
one week before the onset of meningeal signs. Two patients had con 
genital heart disease, and two hnd rheumatic heart disease One patieut 
had had a Bkull fracture umo months before the attack of meningitis. 
The history of intracranial birth injury was obtained twice The diag 
noais of bronahopneumoma was made in three patients before the} 
developed signs of meningococcus infection. 

Duration of Disease — The average duration of illness before admis 
sSon to the hospital was 5 4 dnvs However if the cloven cases which had 
become chronic are omitted tin. average duration would be onh 3 6 
days. The average sta} m the hospital for the 120 patients was eighteen 
days The average far the seventy six patients who recovered was 
twenty four days It is of some interest to note that one patient re 
mamed in the hospital for six months because he was considered a carrier 
He recovered from the attack of meningitis m about two weeks but 
mcmngococu were cultured repeatcdl} from the throat even after the 
tonsils and adenoids wore removed. Finnil} the organisms were found 
to be nom indent and the patient was discharged This was the onl} 
earner diagnosed in our soneg. The average stuv m the hospital for 
the fort} four patients who died w as 7 3 dn} «. If the three patients 
who had relapses are omitted the average would be five davs Patients 
m eighteen of the fatal cases died within twenty four houra after admi3- 

From the 8t- Louia Children * Ho pital. 

Bead befon* the SL Lonl* Pediatric 8ockt> Lera la. 3Jo- October 19 1J1L 
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sion and obviously could have leeeived "very little tieatraent Only 
tlurteen patients of these forty-foui fatal cases weie m the hospital foi 
more than tvo weeks 

Relatue Fiequency of Clinical Siyns — The symptoms and signs oh 
sened with the percentage of frequency aie given in Table I In the 
last foui the lecords veie not complete 


Table I 


symptom: 


PERCENT VGE 

PRESENT 

CASES 

OBSERVED 

Fever 


99 2 

120 

Drowsiness 


86 7 

120 

Week rigidity 


83 3 

120 

Vomiting 


75 S 

120 

Headache (older children) 

617 

68 

Unconsciousness 


40 0 

120 

Convulsions 


30 0 

120 

Chills 


116 

120 

Strabismus 


15 8 

120 

Abdominal pam 


67 

120 

Positive Brudzmski reflex 

68 4 

79 

Positive Kernig reflex 

61 3 

106 

Absent abdominal reflexes 

50 0 

24 

Deep reflexes 



101 

Xormal 


39 6 


Hvperactive 


23 8 


Sluggish 


20 8 


Absent 


15 8 


The laboratory findmgs are given m the following tables 


Table II 


SPIN AL FLUID 

WHITE BLOOD 

CELLS 

CELL COUNT 

CVSES 

CELL COUNT 

I CASES 

Under 1,000 

20 

Under 10,000 

14 

1 3,000 

25 

10 15,000 

32 

3 6,000 

, 12 

15 20,000 

23 

0 9,000 

12 

20 25,000 

27 

9 15,000 

8 

25 35,000 

14 



Abo\e 35,000 

11 


Table III 



AVERAGE 

CASES OBSERVED 

Polvmorphonuclear cells in blood 

76% 

100 

Polvmorphonuclenr cells m spinal fluid 

SS% 

49 


Urine 

Albumin — (trace to + -r, mostly trace) in 36 of the 93 cases 

Sugar — in 2 of the 89 cases 

Microscopic 

"White blood cells or casts — m 8 of the 91 cases 

Meningococci found 

Smear from spinal fluid 92 of 111 cases 

Culture from spinal fluid 75 of 92 cases 

Culture from blood 23 of 50 cases 


(8S 7 %) 

( 4 294>) 

( SS%) 

(82 9#) 
(81 5%) 
(46 Oft) 
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Serum Treatment — Antimonuigoeoccus serum was given routinely bv 
the uitraspinal route. In addition, many patients from the first received 
strum either Ultra maternally or intraventnculxuly , alternating with in 
traspinal therapy If any difficulty was encountered particularly in cases 
of block, tho scrum was given repeatedly into the cistern or the lateral 
ventricles Scrum was given intravenously and mtrumuscularh in those 
cases in which it was thought septieenua was present hecnusc of skin 
pctcchino or when the patient was seen soon nftoi the onset of symptoms 
It is a guicrall} accepted fact that meningococcus meningitis is always 
preceded bv a blood strum infection although this infection usually 
persists for only a short penod of time When strum w as giv en intra 
vcuoush, it was diluted wnth five to ten volumes of Ringer a solution 
and wos gn en by gravity 


Table IV 

Axmi kn in uo co ecu h Sebum Given 


ROUTE 

CASES 

NUMBER or 

INJECTION B 

| AVEKAffR AMOUNT 

EACH INJECTION 

EAOH PATIENT 

Intramuaetilar 

12 

21 

14 C.C. 

"8 C.C. 

IntrnTcnotu 


8- I 

21 cc j 

32 cc 

Intrathecal 

10S 

OSS 

18 c.c 

114 cc 


Serum sickness was observed m 64 of the 97 possible cases, an incidence 
of 64 9 per cent The a\erago time of appearance was the seventh da\ 
after tho first injection of serum. When present it occurred between the 
fourth and twelfth days The incidence of serum sickness in children 
under three years of age was about 12 per cent higher than in children 
over three years of uge corrected for morbidity incidence The usual 
manifestation was urticaria with an occasional slight ele\ation of tem 
pern tare Arthritis was noted in three patients 

Some immediate reaction followed tho administration of serum to 
eleven patients Five of these received serum intravenously and six 
intrnspinallj Four types of reaction wero observed after intravenous 
serum. Two patients became restless coughed, and collapsed but boon 
recovered. The\ hod serum sickness on tho sixth day One patient 
had a chill and a rapid pulse Accelerated serum sickness was observed 
once urticaria oppennng in ton minutes after tho serum and then again 
on the third day One patient died a few minutes after serum was given 
into the longitudinal smus. He had a convulsion and became cyanotic 
with shallow respirations, Tho cause of death could not 1)0 determined 
dcfimtclv as an autopsy was not permitted. Five patients reacted 
sunilarlv after tho injection of serum mtraspinally They collapsed and 
had irregulur respirations ami tachycardia but promptly improved 
One of these patients lmd had no reaction after intravenous serum on 
the preccdm 0 day One patient, who was moribund when admitted to 
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the hospital and had been ill foi foui days, died foity minutes aftei 
leceiimg seium intiaspinally 

Morbidity and Mortality — In this senes of cases the moibidity inci- 
dence in females and males was identical This obseivation leads to 
the conclusion that m ehildien the disease is not moie common in males 
than m females In adults, the lnghei incidence m males probably may 
be explained on the basis of gi eater exposuie and by the fact that many 
statistical leports deal with meningitis m army camps 

The incidence of the disease and the moitality, m relation to age are 
piesented m Chart 1 The highest incidence was found during the first 
six months of life In geneial this conesponds with the reports of other 
investigators Howevei, the diagnosis in infants is frequently more 
difficult to make than in older children, and for this reason many infants 
may have come to us without a diagnosis of meningitis, while some older 



Chart 1 — The relation of age to Incidence and mortality in 120 cases of meningococcus 

meningitis. 

ehildien with a piesumptive diagnosis weie probably sent directly to 
the Isolation Hospital Forty-four of the 120 cases terminated fatally, 
as a lesult of the infection, a moitality rate of 36 6 pei cent One 
patient was dischaiged unimpioved m three weeks with a maiked internal 
hydrocephalus, and one patient with obstructive hydiocephalus returned 
one month latei and died With these two cases included, the mortality 
rate w'ould be 38 3 per cent It is fiequently stated that m children the 
highest mortality is during the fiist two years of life The mortality 
rate in this senes w r as 40 8 pei cent foi ehildien undei two years and 
33 8 per cent foi ehildien over two years 
The number of cases leported m the city of St Louis each year 
during the ten-iear penod is compaied with the numbei of cases m the 
St Louis Childi cn’s Hospital The two curves conespond very closely 
and for each leai aie m a piopoition of 8 1 (Chait 2) An epidemic 
occuued in 1929 



GLASSCOCK MENINGOCOCCUS INFECTIONS 


767 


The incidence of the disease was most common during the winter and 
spring months, the highest incidence being in Fobruarj and March 
(Chart 3) 

The most important complications that de\ eloped w ere hydrocephalus, 
deafness, ocular disease, and otitis media Bronchopneumonia was very 
infrequent even m the fatal cases in contrast to the usual reports The 
diagnosis of hj drocephalus was made in nine cases, death resulting m 



Chart 3. — Comparison of the number of cases of meningococcus menlndtls in the 
city of 8L I xxi Is with the number of cases In the 8L Louis Childrens Hospital 1921 



Chart $ — Monthly Incidence of 1 0 cases of meningococcus meningitis. 1M1 


four Definite obstruction was demonstrated, in four patients and com 
munication, in three. The type of hj drocephalus was not determined in 
the othor two patients 

Eight cases of deafness were observed Thus 10 5 per cent of the 
patients who recovered were deaf This result is slightly high and no 
explanation can be given for it The deafness was always permanent 
The eyo complications that were noted wore iridocyclitis, indochoroiditis 
uveitis, intis, and papilledema The eyes were involved in twel\ c patients 
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an incidence of 10 pci cent Otitis media was present m 17 5 pei cent o± 
the patients 

Thiee of the 120 patients had lelapses and died, they weie 5 months, 
6 yeais, and 5 years of age The duiation of the disease was nineteen, 
thirty -fiv e, and seventy-foiu days, respectively Antimenmgococcus 
seium was given on lepeated occasions 

Meningococcus septicemia without involvement of the meninges was 
observed m three patients Two of them lecovered piomptly after serum 
was given intravenously The third patient died sixteen hours aftei the 
onset of symptoms, 45 c c of seium weie given intravenously, but this 
thei apy was not beneficial The spinal fluid m four patients was found 
to be cleai without an increase in the cell count, but meningococci weie 
cultuied fiom the spinal fluid and blood These cases were lecorded as 
meningococcus septicemia w'lth involvement of the meninges without 
cellular response Thev w'ere tieatcd, but all foui died within twenty- 
four to foi ty -eight hours aftei onset of the illness 
Petechiae weie found m sixty-six patients, oi 55 per cent, although 
m five of these lecoids the nature of the skin lesions was questionable 
Petechiae weie picsent m twentv-tvvo of the twenty-thiee cases m which 
meningococci were cultured fiom the blood, or conversely only one posi- 
tive blood cultuie was obtained vvheie petechiae weie not present Blood 
cul tines taken from thirty-seven patients m whom petechiae were piesent 
weie lepoited positive foi meningococci in 59 4 per cent 
Nine patients m this senes weie admitted to the hospital with a 
history suggestive of meningeal nutation foi a period of three to four 
weeks The diagnosis of ehionie meningitis will be used aibitianty m 
the discussion of these cases They" weie not m any way compaiable 
to the chionic basilai tvpe of meningitis Most of these children pre- 
sented a history" of fevei, vonutmg, mutability, and rigidity of the back 
and neck, present for sev ei al weeks Sev en of these patients responded 
verv promptly to antimenmgocoecus semm therapy and appaiently weie 
well when discharged fiom the hospital Death occuned in two befoie 
moie than tlnee injections of seium could be given One patient re 
turned one month aftei discliai ge and died Autopsy l ev ealed a marked 
internal hy diocephalus but no ev idcnce of meningitis All cultuies weie 
negative foi meningococci at that time It is suggested fiom this study 
that a subacute oi chionic infection of the meninges with the meningo 
coccus is not uncommon and that the duration of the disease cannot be 
used as a clinical point m ruling out epidemic meningitis 

Autopsies were perfoimed m 47 7 pci cent of the fatal cases 

CONCLUSIONS 

One bundled twenty ciscs of meningococcus infections occuinng m 
the St Louis Children's Hospital duiing the tcn-yeai penod, 1924 to 
1934, are leviewed fiom a statistical standpoint with the following ob 
serv ations 
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1 The highest incidence was fotrnd dunng the first six montlis of 
life. 

2 There was no difference m sex incidence 

3 The dibcaso was most common dunng the winter and spnng montlis. 

4 Meningococcus septicemia without meningeal involvement was pres 
ent in three patients two of whom recovered. 

5 Chronic meningitis was present in nine patients. 

6 Serum sickness occurred in 64 9 poi cent of the patients 

7 Relapses occurred m only three patients all of whom died 

8 The mortality rate was 38 3 per cent 



STREPTOCOCCUS MENINGITIS IN SCARLET FEVER 


J E Gordon, PhD, M.D , New York, N Y, and F H Top, MD, 

Detroit, Mich 


' I 'HE diagnosis of suppurative meningitis m scarlet fevei advanced 
fiom a status of opinion and sometimes conjectuie to an appioxmia- 
tion of fact v hen Hirseh 1 in 1900 first used lumbai puncture m dif- 
feientiatmg the various ceiebial manifestations that occur with this 
disease 


Reported eases of scarlatinal meningitis undoubtedly fail to lepiesent 
the actual fiequency With uncommon conditions of high fatality, the 
tendencj is to lepoit recovered eases and to neglect the others Be- 
cause stieptocoecus meningitis m scailet fever is so uncommon, no 
oidmarv gioup of patients with seailet fevei can give a satisfactory 
index of the actual frequency of the condition The frequency and natuie 
of streptococcus meningitis among 17,311 recent patients with scarlet 
fevei is presented in this lepoit, with the purpose of giving an approxi- 
mate idea of piesent-day conditions Collected reports of a number of ob 
servers, although having the value of significant numbers, do not have 
the leliability of a similar gioup fiom a single clinic 

All available lecords of scarlatinal meningitis were leviewed by 
Benaid 2 in 1909 Fourteen cases vveie eliminated from his analysis be- 
cause of inexact diagnosis Twenty-eight otlieis vveie substantiated as 
meiungitis The clinical dcscnptions vveie adequate, and all had been 
confiimed by examination of the ceiebrospmal fluid or bi necropsv 
This was considered the piobable numbei of authentic lepoited in- 
stances of purulent meningitis m scarlet fever up to that time 
Nmeteen additional cases have been lepoited since then, eleven 3 J with- 
out detailed deseuption, eight by case lepoits 0 12 Five of the nineteen 
patients recoveicd, those of Delgei, Neal and Jones, Neal, Ohnaekei, 
and one of Zisehenskv ’s This is not lepiesentative of the usual fatality 
rate Manv fatal cases doubtless were not lepoited, peihaps several 
hundred m the course of the twentv-five veais since Benard’s review 
His collected report of the observations of a number of investigators 
pievious to 1909 showed the incidence of puiulent stieptocoecus men- 
ingitis m scarlet fevei to he nine cases among 13,550 Oui senes icpic- 
sents consecutive obseivations b\ the same persons fiom 1926 to 1933 
The indicated frequency of the condition is somewhat gieatei, in that 
nineteen cases oeeuued among 17,311 patients with scarlet fevei Both 
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senes include only liospilal patients The frequency for seal let fever 
m gencial would likely be less. Purulent leptomeningitis is certainly 
one of the rarer complications of scarlet fover, but it is important be 
euuso of its high fatality 

ETIO LOGIC FACTORS 

The age distribution of scarlet fever meningitis was not that of 
scarlet fever Only two cases of meningitis occurred among 3 566 pa 
tionts less than five vears of age Patients aged five to nine years 
numbered 5 539, 32 per cent of all patients with Bcarlet fever but this 
group included fifteen, or 79 per cent of those with meningitis. Since 
only one of the patients with meningitis was m the second decade and 
one m the age group twenty to twenty nine years the frequency 
was less than would have been expected from the number of cases of 
scarlet fever m those age groups 

The distribution according to sex (eleven males and eight females) 
was in agreement with that for scarlet fever m which the number of 
males is slightly in excess of the number of females. 

The seasonal distribution was like that of scarlet fever in this locality 
with tho greatest number of cases m late winter and earlv spring and 
an annual peak of incidence m April and JIny Sixteen of the meu 
ingitis cases were m the first six months of the year tho time when 
scarlet fever is most common and complications nfemble to the nose 
and tho car most frequent. 

Four patients prosented initial symptoms of meningitis within ten 
day's after the onset of scarlet fever and six between the eleventh and 
twentieth days. The interval for the other nme patients was more than 
twenty-one da vs The longest interval wns 117 dnvs, the shortest, five 
days. The earliest reported onset of scarlatinal nn mngitis is on the 
fourth day 1 * of scarlet fev or 

Eleven of the nineteen cases of purulent mcumgitis followed septic 
scarlet fever Three were in tho course of moderately severe infections 
and five in the course of moderato scarlatina Only 3 1 per cent of all 
patients had septic scarlet fever but 58 per cent of those with meningitis 
were in this group The frequency of meningitis among patients with 
mild scarlet fever was 0 05 per cent and among patients with septic 
infections 2 0 per cent It is generally appreciated that all eomphea 
tions are more frequent with septic scarlet fever titan with milder forms 
although of course, the severest complications cm follow the mildest of 
original infections 

Ulcnuigitis was imanablv seeondarv to a primary focus of infection 
usually adjacent to the meninges but sometimes remote. Thirteen coses 
occurred after suppurative otitis media and four through extension of 
infection from the paranasal sinuses. In two instances meningitis fol 
lowed intermediate hematogenous distribution of the streptococcus from 
u local wound 
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INVASION OF THE MENINGES 

Infection of the meninges iiom the pnmaiy focus is either bj way of 
the blood 01 lvmph stieam 01 bj duect extension fiom adjacent stiuc- 
tuies Meningitis of sculet fe\ei developing without a piecedmg sup- 
puiatne complication has occasionally been lepoitcd Foibes , 7 com- 
menting on a pumary case without otonhea, admitted the possibihtv 
that postmoitem examination Mould very likely hate shown an mtei- 
mediate focus of infection m the middle eai and felt that pnmaiy cases 
of scailatmal meningitis would doubtless be leported less frequently if 
gieatei caie weie exeicised in deteimming souices of infection at 
necropsy 

In a discussion of nasal patlis of infection, Hajek u consideied that the 
usual piocess involved a spiead of infection by tissue continuity through 
bone and duia and subsequent dissemination eithci by blood stieam, by 
lvmph stieam, or bv ljunph channels along the olfacton nerves Tumei 
and Reynolds 15 studied twenty eases of nonscailatmal stieptococcus men- 
mgitis oiigmating fiom na^al infections Foi eighteen the path of in- 
fection was tiaeed through the osseous wall of chionicalh inflamed 
fiontal (fiie) ethmoid (six), and sphenoid (seven) sinuses 

Imasion hi wai of the nasal accessoij sinuses was lesponsible for 
foui of the nineteen infections of the meninges m oui gioup of patients 
with seal let feiei Two also had an abscess of the fiontal lobe of the 
biain without localmmg signs Headache and photophobia weie out- 
standing svmptoms A typical example is piesented 

Cvse 1- — Patient E C, aged twenty wears, became ill on Jan 31, 1932, with 
complaints of sec ere frontal headache, tenderness referable to the eyes, moderate 
photophobia, and lacrimation She developed sore throat, vomiting, fever, and head 
ache on February 2 A tvpical scnrlatmiforni rash appeared on February 4 The 
usual evidences of moderately severe scarlet fever, together with bilateral con 
lunctn it is and slight edema of both eyelids, were present at the time of admission 
to the hospital, Februarv 5 The areas over both maxillary sinuses were swollen 
The maxillary swelling rapidlv subsided, but infection of the ethmoid cells so 
progressed that the right eve was pushed forward and both eyelids became markedlv 
edematous The frontal headache, present since onset, increased progressively The 
temperature on the first day m the hospital was 101° F , the pulse rate, 128, and 
respirations, 28 per minute During the next three days the fever slowly but 
progressivelv increased to 102° F A direct transfusion of 400 cc of wholo blood 
was given on the tenth day with no appreciable effect on the fever or improvement in 
the condition of the right eve Elimination disclosed a stiff neck and a positive 
Brudzinski sign The headache increased in seventy There was a left lateral 
nvstagmus The swelling above the right eve increased and the area over the nght 
frontal sinus w is exquisitely tender The deep tendon reflexes could not be ob 
tamed, the Babmshi and Kernig signs were positive The cerebrospinal fluid was 
turbid and contained 8,000 cells per cjnni of winch 90 per cent were neutrophdes. 
The test for globulin was positive Microscopic examination showed many gram 
positive cocci m chains Hemolytic streptococci were identified m subsequent cul 
turcs Death occurred on the tlurteenth dav of scarlet fever, fifteen days after the 
acute upper respiratory infection which immediately preceded the onset of scarlet 



(JORDON VND TOP STREPTOCOCCUS MENINGITIS 


773 


fever The significant features at necropsy were abac ess of the right frontal lobe, 
right purulent cthmoiilitis and generalixod purulent loptomenlngitls (Chart 1) 

In agreement with st condor} meningitis general!} , bcnrlet fever strep 
tococcus meningitis was noted more frupiuith after otitic infection 
than after paranasal snms discuse TldLtcen instances of purulent 
meningitis oeeurred among 2,925 patients with scarlet fe\er and otitis 
media 3S0 of whom had surgical mastoiditis Six cases developed rcl 
ativel} earl} in scailct fever between the second and third weeks while 
seven were late in the disease from the fifth to the seventeenth week 
In the following case otitis media appeared on the seventh da> of 
scarlet fevti operation for mastoiditis on the fortieth du> and mou 
ingitis on the sixty second day 


Case 2 — Patient E. Z a girl live years ol 1, had a tonsillectomy on Jammry 13 
A generalised scarlstunfonu rash appeared on Junuary 10 and the family physician 
diagnosed tho illness a« scurlet fever On almisaion to the hospital Janunry „1 



examination revealed a moderately ill ctiild vrith a branny desquamation of the 
■kin. The tongue had enlarged papillae tend was ccmipletelv peeled con aqnj ruling 
to scarlet fever of about a week s duration. The pliaryngcnl mucous membrane wo* 
reddened and the tonsillar fostae were covered with grayish white exu late. The 
surgical pioccduro nine days previously presumably accounted for this condition. 
The temperaturo wns norrnoL A sliurp rise in temperature to 10L s i occurred the 
next day duo to development of bilateral entnnlinl ohtis media and enlargement 
of a loft cervical lymph node The Inflammation of the gland subsided within u 
fovr days, bnt tho left ear began to dlsthargo pus. The temperaturo did not return 
to normal until the twentieth dav of illness Babsequentlj the purulent discharge 
from the left enr diminished, and the clinical conditions boenmo latiefactory On 
the twentj sixth dnv there wni fc\er of 101 i n’compamed by nn increased amount 
of purulent dlsduixgo from the kft ear This continual to be more or les* profrn^ 
during tho next two week*, and there was alwuvs more or less fever Cumphunt of 
pain related to tho ear occnired several times when the lischnrge from tho eur 
become scanty On the thirty righth da) pain was first noted over the left mastoid 
process. Tills became increasingly more uncrc nn 1 left mastoidectomy was per 
formed on tho fortieth dn) Postoperative convalescence was wUigfaetory In that 
the temperature receded to normal within four days and remained essentially so 
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for the succeeding ten days On the fifty fifth day the temperature rose abruptlv, 
and the patient again complained of pain m the left ear On the morning of the 
sixty second day the patient was listless and drowsy and complained of a severe 
frontal headache Vomiting was a distressing symptom Neurologic examination 
was essentially negative except for sustained left ankle clonus Lumbar puncture 
revealed a doudv fluid under normal pressure Cultures served to demonstrate 
hemolytic streptococci Spinal drainage followed by intrathecal administration of 
polyvalent streptococcus antibacterial serum and streptococcus antitoxin was per 
formed each day, but death occurred tliree days after the onset of meningitis 
Necropsy disclosed a generalized purulent leptomeningitis (Chart 2) 

Stieptococcus meningitis of hematogenous ongm from a lemote focus 
is uncommonly laie A case lepoited by Scholle 16 followed a sup 



Chart 2 — (Case 2) Otitic meningitis following moderate scarlet fever A left 
mastoiditis B, mastoidectomy C, pain In left ear and mastoid D, purulent lepto- 
meningitis B, death 


putative knee joint Anothei patient 17 convalescent fiom scarlet level 
sustained a head injury and developed cluneal meningitis, confiimed by 
autopsy Suppuiation m a joint was the pumaiy source of infection 
in two case ot this series The fust case was unusual in that tiaumatie 
injury of the knee pieceded scailet fevei by ten days There was lo- 
calized infection in the joint, septicemia, and subsequent meningitis 
The other patient had an infection of the joint on the fouith day of 
ordinary scailet fevei with generalized infection on the fifth day r , of 
which meningitis was a part 
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C\be 3— Patient B a, n boy terea your* old, wo* admitted to the hospital 
arch 21 four days aftor tho onset of scarlet fe\er The eruption of the tkin 
vnu well pronounced and typical of scarlet fever The temperature was 102.4 P 
the pulse rate 140 and the respirations, 32. About two weeks previously the pa 
tient had injured his left knee in a fall. One week later three days before the 
appearance of the rash of scarlet fever the knee and the entire leg became red and 
swollen. Shortly after admission to tho hospital, curettement and free drainage for 
osteomyelitis showed much pus beneath the periosteum of tho upper half of the 
tibia and necrosis throughout the length of the bone. The fourth day thereafter 
the patient was irritable, complained of headache and toward evening was de- 
lirious. Tho next day tlui fever was 104 P the patient was irrational and had 
stiffness of tho neck. The cerebrospinal fluid contained 1 030 cells per c mm. 
mostly neutropiules, and numerous hemolytic streptococci Repeated lumbar and 
cisternal punctures, with administration of scarlet fever streptococcus antitoxin were 
without benefit. Death occurred two days later ten days after the onset of scarlet 
fever Toxins were prepaied from strains of hemolytic streptococci isolated from 
the wound tha throat ami tlie cerebrospinal flnhb All were neutrallxed by scarlet 
fever streptococcus antitoxin, determiner! bv skin test (Chart 3) 



Chart 3 — (Case S) Acute osteomyelitis of upper end of left tibia, and septic scarlet 
fever A incision and dralnife of left tibia B purulent meningitis O death. 

Clinical Diagnosis — Few difficulties attend the clinical determination 
of fnrnkl y aeti\ e meningitis. The rapidly developing illness tho altered 
physical signs from meningeal irritation and the changes m the cerebro- 
spinal ilmd arc prominent developments Tho clinical patterns m the 
course of scarlet fevor which suggest the possibility of impending men 
jjigitis arc not as readily evident Early surgical drainage of the 
primary foous of infection will bo emphasized os tho first requisite m 
the management of tho actively developed condition. An appreciation 
of the kinds of infection and the successive tram of clinical events which 
precede meningitis can indicate the need for operation under eircum 
stances that might otherwise not be considered pertinent 

Secondary rhinitis and sinusitis arc common lato complications of 
scarlet fever but arc smgnlarlv unattended by serious consequences 
Scarlatinal meningitis of nasal origin has been invariably related in 
this experience to profuse purulent oi serop undent nasal infections 
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that de\ clop coincidcntallx with the onset of the disease The gcneial 
illness conesponds to that form of scailet fever described as septic 
Pansinusitis is almost always present Acute suppuiative ethmoiditis, 
v ith swelling of the exehds and bioadening of the root of the nose, is 
of suious moment and should suggest the dangei of meiungitis If the 
swelling is localized at the inner canthus of the eye, the condition maj 
appeal more alarming, but the daugei of meningitis is less since this 
indicates localization of the infection lathei than extension Lack of 
such localization, dei eloping pioptosis of the eje, mei easing tenderness 
o\ ci the othei sinuses, particulaih the fiontal, and complaint of ex- 
ticme peisistent headache with fevei that lasts without lemission foi 
much moie than fix e dais aie signs which indicate extension of the m 
feetion toward the meninges In scailet fevei, meningitis aftei sinus 
infection is usuallx an eadx development, aftei otitis media, a late one 
Piogressixe dioivsmcss with meieased feiei is a fanlv ceitam indica- 
tion of meningeal infection Lack of response of the abdominal reflexes 
is one of the eailiest phjsical signs, another is tenderness of the neck 
which often precedes actual rigidity 

The likelihood of meningitis in otitic conditions is moie difficult to 
deteimme than wuth sinus infections The condition can appear sud- 
denh without warning As a matter of cold expenence, we have moie 
than once enteied a waid on a given morning to find a patient with 
definite meningitis, the suspicion of which had not even lemotely been 
suggested the pienous day 

A poison xvlio lias once had otitis media and later contracts scailet 
fcxei is not ordx moie likeh to have a second attack of middle eai 
disease but m oui expci icnce picscnts moie than the usual probability 
of mastoiditis with mtiacianial complications Mastoiditis alter septic 
scailet fevei offers, m gencial, a gieatei possibility of secondaij men- 
ingitis compaicd with the oiigmal nifections of the mild toxic form 

An appaientlv benign otitis media with a noimal tempeiature 01 
low-grade fexei, but with penodic rises accompanied by decreased pui- 
ulent dischaige, wan ants serious attention Tenderness over the mastoid 
pioeess max be absent 01 indefinite The mildness of the symptoms and 
the brief duiation of the cxaeeibations suggest a conservative attitude 
tow aid mastoidectomx Such conditions aie potentially dangeious and 
opciation should be peifoimed with less than the usual indications 

Otitis media with piogiessixdy developing and definite infection of 
the mastoid tells piesents fai less dangei m lespect to mtiacianial com- 
plications Mastoiditis with maiked sxxelhng oxei the mastoid pioccss 
01 antenoily oxei the zxgomatic ctlls, with edema of the supeificial 
tnsues piotiusion of the eai, much pain, much sxvelling and exen sub- 
penostcal abscess foimation is likely to end xvell with adeciuate suigical 
management There is evidenced a tendency toxvaid localization, and 
the condition is compaiable to the paiainsal sinus infection which points 
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outward. A slowly dovelopiu 0 but loug-contmued infection which tends 
to progress centrally without alarming fevu, with little or no swelling 
or tenderness about the mastoid region and with indefinite constitutional 
reaction is cause for far more apprehension 

Meningitis m scarlet fc\ei can oecui as an aftermath of stptieimm 
from a remote focus but commoul} does not Usual secoudarj localiza 
lion in hemohtie streptococcus septicemia of scoilct fever is in the soft 
tissues of the bod> with formation of abscesses Less tomxnonh resolu 
tion occurs through localisation in tlie joints m bom or m both liard 
and soft parts. Many instances of prolonged septicemia have been en 
countered in this senes but only two terminated m meningitis The 
interval between septicemia and meningitis was m both instances brief. 

PATALITI OP SCAR LATIN VL llENTNOITIS 

A favorable outcome is infrequent with secondary meningitis of any 
sort It is particularly uncommon with hemolytic streptococcus men 
ingitis In 1931 Rosenberg and Nottkv 18 collected records of forty 
one patients who had recovered from nonscarlatnial hemolytic strepto- 
coccus meningitis Appclbaum 18 m 1932 found two additional cases 
and added throe of lus own These review's did not include one it 
covery reported in 1927 • three 1 * 30 41 in 1930, and three** 14 in 1931 
The literature of 1932 contains seven, 16 * 10 and three* 1 33 appear in 1933 
consequently m all there are now on record sixty three recoveries from 
streptococcus meningitis The numbci of unroported recoveries can 
only be conjectured but probably is not great because recovery from 
this malady is uncommon enough to suggest reporting Among the 
sixty three patients with streptococcus meningitis who recovered, 
six 0 • 10 **» u had scarlet fever streptococcus meningitis With one other 
case reported here the number of reported recoveries from scarlet fevei 
meningitis is seven, and for oil streptococcus meningitis sixtv four 

Oasi 4 — Pationt L 1L, a boy aged live yuuis, was admitted to the hospital 
Mar 18 1928 on the third day of scarlet fever tlio temperature King 101 F 

the poise rate 100 and lespirations 2_ Tho next lay tho fever wa» 101 1 ami 

both tympanic membranes were injected tbo left bolting moderatvH One tiler 
upeutic dose of scar let fewer streptococcus antitoxin was administered intram ua 
cularly Paracentesis of tho left ear drum was performed March 20 with profuse 
dischargo of pus. The temperature tho next day was still about 104 i ami to- 
ward craning tho patient appealed listless. Tho neck wns moderately stiff On 

March 22 the general clinical condition was poor tlrn patient wns semifonmt<n*c 
and there was first noted redness and moderato swelling over the left mastoid The 
Kernig Brudxinski Babinski, an 1 Oppenheim signs uero readily demonstrated. 
Tho deep tendon reflexes wen. absent bilateral ankle clonus wns demonstrated 
The cerebrospinal fluid was clou 1) containing ISO cells per c num, with 80 per 
cent ncutrophilcs. Streptococci were obtained by Imeteriolugie examination of 
the flnid The patient beenrao rational after tho lumbar pnnctnre nn 1 seemed im 
proved. Scarlet forer ►tnptococeua antitoxin with polyvalent antibacterial strepto 
coccus scrum was gi\cn intravenously and subsoqacntly repeated twice Three 
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lumbar punctures during the next il\e days showed a decrease in the number of 
cells to 275, then 110, and lastly 20 Neutroplules predominated m the first two 
fluids, lymphocytes in the third The opposite (right) ear meanwhile had started 
to drain spontaneously The general clinical condition of the patient had been 
such that mastoidectomy was beyond consideration On April 4 general improve 
ment of the meningeal condition was such that bilateral mastoidectomy was 
chanced although the surgical risk was not good. The outer table of the bone was 
firm, but behind it free pus was found with extensile destruction of the inner 
plate No smus or dural exposure was necessary The fever receded to normal 
April 9 Because of unsatisfactory progress, the mastoid wounds were reopened 
on April 23, a needle was inserted through the dura on the right side and much 
fluid under increased pressure was released The brain substance m this area lacked 
normal consistency Infected bone was removed from the left mastoid Con 
valescence was subsequently uneventful. The patient was dismissed after seventy 
nine days in the hospital. Two years later he was still m good health (Chart 4) 

Another patient with suspected but unproved seeondaiy meningitis 
was also eneounteied in these observations Recoveiy followed. The low 



.Chart *1 — (Case 4 ) Septic scarlet fever A suppurative otitis media B left mas 
tomltls purulent menlnsfltls O. bilateral mastoidectomy D. convalescence ultlmare 
recovery 

sugai content of the ceiebiospmal fluid suggested an infectious origin, 
but this was not substantiated baetenologically The condition has been 
intei preted as serous meningitis, and the case is not included m this 
senes It is reported because of its singular mteiest 

Case 5— A girl, six years old was first seen on the fifth day of moderate scarlet 
fever On tho thirteenth day both middle ears discharged pus spontaneously, un 
attended by fever and without objective evidence of mastoid infection. In the 
fourth week the temperature increased , drainage from the infected cars was 
greater, but with no swelling or tenderness in the region of the mastoid process 
On the thirty sixth day of illness the patient was drowsy, irritable, with all of the 
classical signs of generalized meningeal infection. The cerebrospinal fluid was under 
pressure, and contained 1,080 cells, predominantly neutroplules. No infectious 
agent could bo demonstrated microscopically or bv culture Shortly thereafter, 
250 cc of whole blood was given by transfusion from a person recently recovered 
from scarlet fever, and 2 cc of streptococcus bacteriophage was injected intra 
muscularly, and 5 cc, intravenously Three hours later bilateral mnstoidectomv 
was performed, that eremng lumbar puncture was repeated with injection of 5 c.c. 
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of bacteriophage intrathecolly Intrathecal injection* of bacteriophage were re- 
peats twice on the second day and twice on the fourth day intravenous injec 
tfonJ, in amounts of 10 e-c. on the second and fourth day*. Thorough drainage of 
cerebrospinal fluid preceded each intrathecal injection. The number of cells did 
not exceed 1 070 per e. nnru No infectious agent could 1k> demonstrated although all 
fluid* were examined Tlie sugar content of the cerebrospinal fluids wo* decreased 



to 30 mg per 300 ml, Immtmoriansfuslon was repeated on tho third day of men 
ingitii. Ptosis of tlio left ejelid and strabismus were the only now clinical sign*. 
There wms progressive clinical improvement and the temperature declined. Aftor 
the fifth day meningeal irritation was less marked and tho temperature did not 
exceed 100 F Convnleseenco continued uneventfallv and the patient was released 
from the hospital on the eighty fourth day of Illness. Six weekj later there was no 
evidence of cranial nerve palsies and recover} was apparently complete. No chn 
ical evidence is lacking that this was nn instance of gentnUfxed meningitis after 
scarlet fever Bactcriologic identification of an infectious agent was not sc 
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eomphshed Cultures of the aural discharge aiul from, the mastoid wound contained 
hemolytic streptococci It is interpreted as serous meningitis, although an in 
fectious origin is possible (Chart 5) 

The luteival between the onset of meningitis and death is usually 
buef Fourteen patients m oui senes expned within five days, and 
none survrv ed moie than nine days, othei than the one who lecoveied 
This shoit clinical couise makes eaily institution of thuapcutic measuies 
essential if am benefit is to be expected Kolmei has lepeatedly em- 
phasized the need foi immediate eaily and adequate treatment, even 
diastic measuies An appaiently nnalarmmg clinical condition or a 
lational state at the onset of the condition does not permit delay be- 
cause the course is mvanably rapid 

TREATMENT 

I 

No specific theiapeutic measnie, 1101 even a satisfactoiy symptomatic 
method of management, has been developed foi scailet fever stiepto 
coccus meningitis Antistieptocoecns serums 01 chemotherapeutic agents 
do not compaie in efficiency with the measuies available foi Type I pneu- 
mococcus meningitis, disappointing as they often are m that condition 
Theiapeutic suggestions aie almost as numeious as the numbei of pa 
tients who have recoveied Many times a number of methods have been 
used m an individual case, thus making e\ aluation of any one impos 
sible 

Accepted opinion is m agreement on the value of fiee diamage of 
the cerebrospnial fluid, thiougli lclievmg symptoms due to piessuie 
Lumbai punctuie is the commonest method, but of late cisternal punc- 
tilio has often been piacticed The two may be alternated to advantage 
if the ceiebiospmal fluid tends to become thick 01 organized thiough de- 
posit of fibrin Cisternal-spinal lavage with physiologic salt solution is 
of \alue undci such cneumstances Vaiious antibactenal stieptococcus 
sciums and scailet tecei stieptococcus antitoxin have been admimsteied 
mtrathecalh Newei methods include the injection of Piegl’s solu- 
tion of iodine into the caiotid aitcnes , 20 3537 usually combined with 
diamage of the ceiebiospmal fluid bv cisternal puncture, surgical diam- 
age of the infected meninges by tiephme oi laminectomy , 38 43 and vi- 
nous chemothei apeutic agents is 3i ' 30 44 admimsteied mtiathccalh with 
the puiposc of stenhzmg the ceiebiospmal fluid 

The mti athecal adnunistiation of eithei antibacterial oi antitoxic 
stieptococcus seiums lias m oui expenence pioved disappointing Neal 3 
has seen two patients ieco\ei The mtiacaiotid injection of Piegl s 
solution of iodine oi of seiums, ongmally lecommended by Kolmei , 3 
has pioduied no demonstiable lesults Nine patients with nonscailatmul 
streptococcus meningitis and one with meningitis aftei scailet fever 
were tieated b\ tins method Eisnei and Mendell 20 lnne leccntly ic 
poited two icco\ cries 
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The methods of management used with tins group of patients aro 
presented in Table I Ono patient recovered (Case 4) Polyvalent anti 
bacterial and antitoxic streptococcus scrum was administered mtra 
venously, combined with daily drainage of cerebrospinal fluid bj lumbni 
puncture (Table I) 


Table I 

Methods or Manujehxnt in Scarlet Fever Stseptococcuh ilxNiLoina 


CEEKBEO SPINAL 
MtACs AflB 


THERAPEUTIC All ENT 


ROUTE 


CASES PE ITUS 


RE COY 

ER1EH 


Lumbar puncturo 
Lumbar puncture 


Lumbar puncture 
Lumbar puncture 

Lmnbar puncture 

Lumbar puncture 
C Internal puncture 

Lumbar puncture 
Cisternal puncture 

Lumbar puncturo 
Cisternal puncture 


Lumbar puncture 
Cisternal puncture 


Lumbar puncture 
Clite real puncture 

Totala 


Nono 

8 F Strep, antitoxin ami Intravenous 
polyvalent antibacte- 
rial serum 

8 F Strep antitoxin Intnupuml 

Polyvalent strop antibae Intmspinnl 
terlnl serum 

S F Strep, antitoxin Intraspinal 

5 F Convalescent serum Intramuscular 

6 F Strep antitoxin Intrajpinal 

Iniraclsternal 

Intravenous 

S- F Strep antitoxin Intraaplnal 

polyvalent strep anti Intro cisternal 
bacterial serum 

Polyvalent strep antibae ( Intraspinal 
tcnal serum (In true internal 

Inununntr&n&iualon 


8 F Btrep antitoxin 

Polyvalent strep, antibae 
tcnal scrum 
Prcgl ■ solution of 
iodine 

Antistreptococcic bae- 
tenopnage 
Immunotransfusion 


E trnspinnI 
tra asternal 
trn venous 


Intracarotid 

f lntraapinal 
Intracistemal 
Intravenous 


6 

1 


3 

1 


1 


1 

I 


1 


10 


0 


1 


1 


1 

1 


1 

IF 


l 


l 


Tho mothods of management advocated by others and those which 
we have used permit but one conclusion nomelv that no single program 
of management exists which can rcgulnrh assure satisfactory results. 
None of tho methods used has seemed to possess distinct advantages. 
Patients who recovered have been treated along wideh dissimilar lines. 
Prom this experience with nineteen cases of scarlet fc\cr meningitis 
and a lorgei group with nonscailntmal streptococcus meningitis (sixtt 
nine coses) certain general principles can he emphasized 

Perhaps the most important and certainly tho first consideration is 
to determine the original focus of infection This is sometimes difficult, 
and ogam is impossible, to nttnek surgically Iloucver most infectious 
of the leptomemnges in scarlet fevor ore seconds rv to middle ear disease 
in which operative measures ma\ aid materially 

Tho second consideration imolves attempted sterilization of tho cir 
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eulatmg blood. Meningitis may uncommonly be due to hematogenous 
infection Much moie fiequently geneial sepsis is associated with men- 
ingitis, in which actual infection has been due to dnect extension of 
infection from a local suppuiative focus The favoiable lesults with 
lmmunotransfusion 45 m septicemic states of scarlet fevei have influenced 
us to use that procedure \\ hen meningitis of scarlet fevei is accompanied 
bv stieptoeoccus septicemia That is not uncommon Half of the pa- 
tients had cultuics of the blood containing hemolytic stieptococci Whole 
unalteied blood is given by tiansfusion fiom a patient lecently reeoveied 
fiom scailet fever 

Onlv after consideiation of these two principles should attention he 
dneeted towaid actne tieatment of the mfected meninges Repeated 
diamage of the spmal subaiachnoid spaces is distinctly of value This 
should be done daily, if necessary to relieve piessuie, twice daily The 
injection of antibaeteiial stieptoeoccus serums and scailet fevei strepto- 
coccus antitoxin nitratliecally has seemed to us to favor organization of 
exudate on the mfected subarachnoid membranes to such an extent that 
actual blockage of cnculation is not uncommon Of late we have laigelv 
lestncted measuies to drainage combined with injection of air 

Stieptoeoccus bactenophage has been employed mtiathecally m two 
cases, one, the unsubstantiated case (Case 5) with recovery, the other 
without demonstrable effect We have been fiankly skeptical of am 
\alue of these piepaiations in the tieatment of infections The cbnical 
evidence is decidedlj conflicting E\ans 10 contends that when bacten- 
ophage comes ui contact with bod> fluids, cells, 01 tissue debris, the 
lx tie pnnciple is inactivated. Kolmer and Rule 47 have recently tieated 
expenmental meningitis of rabbits by mtiacaiotid injection of anti 
stieptoeoccie bactenophage About one-thnd of the animals recovered 

SUH ALARY 

Purulent leptomeningitis is a xery uncommon complication of scailet 
fexei It is one of the commouci mtiaeianial complications which aic 
particulailv laie m this disease Of 17,311 consecutive hospital pa- 
tients with scailet fever, nineteen patients had generalized stiepto 
coccus meningitis 

Most instances of stieptoeoccus meningitis onginated fiom pumaij 
infection of the middle eai (thnteen), infected paranasal sinuses neie 
a less common souice (fom), and two onguiated from localized sup- 
puratn e infection of a joint, with subsequent hematogenous dissemina- 
tion to the meninges 

The case fatality rate for scailet fevei meningitis is high Only one 
of the nineteen patients m this senes survived. Among the mam 
patients repoited by otheis in the course of years, only six aie known 
to ha\e ieco\ eied, sexen m all 

No known therapeutic measuie otters much promise The P nn " 
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cipleg of management include removal of the original source of uifec 
tion, attempted sterilization of the blood stream because general sepsis 
is often associated and finally attempted sterilization of the infected 
meninges. 

Repeated drainage of the cerebrospinal fluid is a worth, while pro- 
cedure Intrathecal administration of antistreptococcic hemnis and va 
nous chemotherapeutic agents has been disappointing 
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CONSTIPATION IN CHILDREN ITS EFFECTS 
UPON BODY MECHANISMS 

Irving A Frisch, M D 
New York, N Y 

T HE ills ascnbed to an infrequent 01 inadequate emptying of the 
bon el have been many and vaned A casual survey of different 
textbooks on gastioenterology lists the following conditions which 
mav at difteient times be more or less closely identified with constipa- 
tion veitigo, frontal headaches, neuntis, insomnia, bad dreams, in 
abditj to concentrate, hysteria, infantile convulsions, and other nerv 
ous phenomena It is also stated that individuals suffering from 
ehiomc constipation not infrequently have a fuired tongue, bad taste, 
foul breath, gaseous eructations, pooi appetite, colicky pains, cold ex- 
tiemities, sallow complexion, skm affections, anemia, caidiac palpita- 
tion, and albuminuiia It still seems to be the opinion ot some physi 
uans and a majonty of the lay pubbc that an inadequate bowel evacu 
ation can be the sole cause of fever and that an increased body tem- 
perature can be bi ought to normal by an enema 01 an active cathaitic 
In oui experience, limited entnely to infants and children, the 
causal lelationsliip of such states as those descubecl above to constipa 
tion has alvvajs seemed far-fetched, a careful study of the patient has 
usualh levealed a moie definite etiologic factor, and this statement 
is especialh tine of the lelationsliip attubuted to convulsions 01 fever 
and constipation 

The purpose of this papei is to lecoid the observations m seventeen 
clnldien in whom an evacuation of the bowel was eithei absent or 
inadequate dm mg the eouise of a number of days Twelve of these 
ehddien were noimal physically at the onset of the experiment, while 
the remaining torn were suffeiing fiom some fev ei-pioducing disease 
at the onset and duiing the eouise of the experiment Each child was 
fii st caiefullv obseived dumig a conti ol peuod of five days, a recoid 
being made of the temperatuie and pulse late eveiy two liouis, the 
noimal appetite, and mental state, laboiatory studies during this 
peuod included a full blood count, sedimentation late, blood chernis- 
tij and mine examination When these data weie obtained, constipa- 
tion was bi ought about by the use of the deodouzed tmetuie of opium, 
all othei conti ollable factors in the child’s diet and environment ie- 
marnuig unchanged The observations reported abo^e were then con 
turned, the blood examinations being lepeated every sixth day 

From the Pediatric Service Beth Israel Hospital 
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The ages of the children studied varied between four and twelve 
years the majority being in the older group At the onset of the 
experiment, twelve of these children had apparently completely re 
covered from the infection which brought them to the hospital and 
had normal temperature for at least ten days or more Nme of these 
children had originally been hospitalized for acute respiratory infec 
tioim three had suffered from rheumatic fever and one, at the time 
of admission had infectious jaundice All of the four children who 
still were acutely ill and febrile at the onset of the experiment were 
suffering from rheumatism and rheumatic carditis 

The number of dava during which the effects of constipation were 
observed varied the shortest period of observation was sixteen days 
the longest sixty eight days the average penod of observation for 
the sixteen cases was thirty six days Complete obstipation w as never 
obtained, every one of the subjects passed one or more small hard 
dry tools during the course of the experiment On the average each 
child had one small bowel movement once in every eleven days how 
ever, two children went over twenty five days without anv evacuation 
one being completely constipated for twenty nine days It is interest 
ing to note that to bring about these results large doses of a potent 
preparation of the deodorized tincture of opium were necessary con 
stipation usually was not obtained until the child received 30 mnwns 
daily and at times ns much as 75 munms dadv were necessary No 
untoward results were observed from the administration of what was 
formerly thought to be such a large dosage of an opiate for a child 

The children almost all appeared comfortable and happv during the 
course of the experiment There was no complaint of headache lassi 
tude bad taste gaseous eructations or other symptoms commonly as 
sociated with constipation Their appetites may have been slightly 
decreased although this is a difficult factor to determine However 
as a group they gained 18 pounds during the course of the experiment, 
or a little over 1 pound per child (This weight was reoorded at the 
completion of the experiment after the bowel had been thoroughly 
evacuated ) Many children did complain of some pams about tho 
anus while passing a hard dr\ constipated stool and two of the older 
children had some lower abdominal discomfort toward the end of the 
experimental period both of these children were twelve yenr old girls, 
who had been made conscious that they were being artificially cou 
stipated tins may have played a factor in their mental attitude and 
symptomatology 

An analvsiB of the objective findings of tins group is as follows 

Temperature — No effect whatsoever could be noted In ten of the 
twelve children with normal temperatures at the onset of tho expen 
ment, the temperature continued unchanged throughout In two clnl 
dren there was a rise in temperature caused by an mtercurrent upper 
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respiratory infection, one of whom had fevei langing between 102° 
and 104° P foi three days and the other, between 100° and 103° P 
for five days, m both of these childien the period of constipation was 
continued duiing the course of then infection and foi many days 
thereafter, and in both of these cases with the subsidence of the in- 
fection, the tempeiatuie dropped to noimal and continued so there 
after 

In the four children who were febule at the onset of the expenment, 
no definite diffeience in the tempeiatuie curve could be noted while 
the experiment was m effect When the period of constipation ivas 
stopped and an enema and cathartic admmisteied, theie was also no 
change from the regular fever curves previously noted 
The pulse rates were similarly unaffected 

Blood Count — Here also no definite changes weie observed, the con- 
stipation apparently having no effect upon either the hemoglobin, the 
led cell count, the white cell count, or diffeiential count The average 
hemoglobin at the onset of the expenment was 82 per cent (Salih) 
vitli 4,160,000 red blood cells At the end of the period of constipa- 
tion, the hemoglobin aveiaged 83 per cent and the led blood count 
4,020 000 

Of the twelve afebrile cases, the average white blood count at the 
onset was 8,700 with 62 per cent polymorphonucleai cells, 33 per cent 
lymphocytes, and 5 pei cent monocytes, included among the polymor- 
plionucleai cells theie iveie 2 pei cent staff cells At the end of the 
experiment the average white blood count was 8,400 with 60 per cent 
polymoiphonuclear cells, 36 pei cent lymphocytes, and 4 per cent 
monocytes, the number of staff cells remaining the same 

Sedimentation Bate — The blood sedimentation rate was snnilaily un- 
affected by constipation, no appreciable change being noted at any time 
m either the afebnle or febrile cases 
Blood Chemist >y — Urea nitrogen, nonprotem nitiogen, and creatinine 
deteiminations were made m each case befoie, during, and at the end 
of the experiment These figures remamed normal and relatively un 
changed tluoughout In five cases the blood cholesterol was also de- 
termined , the average figures obtained at the onset of the experiment 
were 194 mg pei 100 c c of blood, at the termination of the period 
of constipation this average had nsen to 204 mg per 100 e c of blood, 
a slight change without any real significance 

Blood indican was determined in two cases, this also lemamed un- 
changed although the mmary indican mci eased consideiably in the 
majority of cases In one case at the onset of the experiment, the 
amount of indican lecorded was 0 068 mg per 100 c e of blood, after 
forty-two days of constipation durmg which time the child had three 
small, hard, dry stools, the figure changed to 0 062 mg per 100 c c of 
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blood In the second case the blood lmlicau at the onaet of the experi 
ment was recorded as 00G2 mg per 100 c c at the end of fifty days 
of constipation during winch the child passed four Bmall stools this 
figure had risen to 0072 mg per 100 c c of blood 

Vrvno — No appreciable change except the appearance of a more or 
less heavy trace of mdican m the majority of cases was noted during 
these examinations One girl developed nrrnary frequency, probably 
duo to the pressure of impacted feces in the rectum and lower bowel 
This was relieved after a thorough evacuation of the boweL No 
albuminuria was noted nor was there any evidence of an morease in 
the white blood cells. 

Basal metabolism determinations were made m two cases at the onset 
of the experiment and during the latter period of constipation without 
an} appreciable change 

An x ray examination of the gastrointestinal tract m three cases 
revealed a similar picture m all of them normal gastric motdity 
gaseous distention of the small intestine and a colon packed full of 
feces 

8U HILARY AND CONCLUSIONS 

A study of sixteen cases of artificially produced constipation in 
twelve children who were well and in four who were subacutely or 
chronically ill revealed no definite changes, either from the subjective 
or the objective standpoint 

As far as could be determined from physical examination, tem 
perature charts complete blood analyses, and urinary examinations 
no demonstrable changes occur in rather severe chronic constipation 
in children 

The temperature charts were especially striking At no time could 
any rise in temperature be associated with constipation , in two chil 
dren who developed definite acute respiratory mfeotions and fever 
during the course of the experiment the temperature subsided and 
then continued normal even though no bowel movement occurred dur 
mg the illness and for many davs thereafter furthermore a thorough 
bowel evacuation at the end of the period of constipation produced 
no changes upon the average temperature curves in those children who 
were ill and febrile throughout the experiment 

Thus it can be said with a fair degree of certainty that an infre 
quent or inadequate bowel evacuation ennnot experimeutallv be dem 
onstrated as producing harmful effects m children 

110 Bast Nmzmnr Sxwtrr 



MASKED HYPOTHYROIDISM IN CHILDREN 
Osseous Development as an Aid in Diagnosis 


George B Dorfp, M D 
Brooklyn, N Y 

A STATISTICAL analysis of a gioup of 500 children sent to the 
clinic foi endocune stud) levealed 15 per cent to be hypothyroid 
in a masked state The presence of this condition in such a compare 
tnely laige nnrnbei of children prompts the presentatron of this pro- 
tocol It is hoped that the few cases to be presented here will add to 
the alieadv mounting literatuie on the subject, especiall) to the argu- 
ments of Shelton 1 - 2 and Cattell 3 

The teim “masked” is used to indicate a condition which offhand 
does not point to hypotli) loidism and which therefore may go unrec 
ognized unless caiefully studied and interpreted While the signs and 
sMiiptoms of classic cretinism and maiked hypothyioidism piesent an 
easily recognizable type, the pictuie of mild hypothyioidism often 
goes uniecoguized because the complaints of the patient aie mislead 
mg and often are misintei preted 

In the cases to be cited, oidmaiy theiapy administered for the com- 
plaints of the patient and not foi the leal cause, such as laxatnes for 
constipation or ointments foi eczema, bi ought little benefit A fkoi- 
°ugh study of the past and piesent histoiy was therefoie made with 
the new of bunging to light otliei or moie hidden symptoms, such as 
taidiuess m walking, talking or teething, stunted body growth, genital 
hypoplasia oi pooi mental i espouse These symptoms, in addition to 
the complaints enumerated be the patient, weie the means of detect- 
ing the hr pothvioidism As will be seen in the cases to be cited latei, 
not all ot the si mptoms listed aborc appealed m ereij case — often 
oulj one oi two ot these existed — but eren only one oi two of these 
weie consideieil sufficient clues foi fuither stud) As eaily as 1913, 
Leopold-Ler i and Rotschild, 4 Leopold-Lee i, 6 and Heitoghe 0 associ- 
ated seveial of the aboee clinical symptoms with a subthyioul state 

A final diagnosis of mild oi masked hypothyioidism was based pri- 
marily on 

1 A histore ot either ph)sical letardation oi of mental letaidatiou, 
or a combination of both 


, . Y, 1 ] 1 1 rvji J °r» r ! t* ' Clll l lc3 of the Department of Pediatrics of New Aork Unl\erslt> 
Medical College Btlleeue Hospital and Beth-El Hospital 

Presented before the New Aork Endocrinological Societj March 28 1931 
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2 The existence of signs and symptoms akin to Ike symptoms of 
the classic cretm or marked hypothyroid lion ev er these symptoms 
wero apparent in a much milder degree 

3 The presence in a \amng degree of delav m the unfolding of 
the osseous framework as re\ealed by roentgenograms 

This latter condition delay in the unfolding of the osseous frame 
u ork, uaa carefully studied and was considered to he of definite diag 
nostic importance Although the osseous development of the cretin 
as repealed bv the roentgenogram has been studied for some time 
the same study of the osseous unfolding has not been sufficiently con 
sidered for the recognition of the mild or borderline case All children 
who presented any suspicion of hypothyroidism were subjected to a 
thorough roentgen ray study of the bony framework The presence 
of any bony retardation as revealed by this study was accepted as con 
flrmatory evidence of hypoth\ roidisiu providing that tickets, rnongol 
ism celiac disease juvenile congenital syphilis and ( ooley s erythro- 
blastic anemia were eliminated 

In those cases m which the hypothyroidism was of too recent onset 
to make osseous retardation roentgenograplucally apparent, a basal 
metabolic test was made whenever the child was old enough to co 
operate With children who were too young for a metabolic test and 
yet showed cluneal evidence of a recent onset of thyroid insufficiency 
thyroid medication was udmiuistered and was found to be efficacious 
The recent observations of Topper 7 are of interest m this connection 
She reported the effect of thyroid therapv on children selected because 
of retardation in mental or physical development without an obvious 
defect in the function of their thyroid gland The findings show that 
thyroid administration markedlv stimulated the growth and develop 
ment of these children even thou 0 h in some cases the basal metabolic 
rato was normal Dentition mentality growth m height and osseous 
development were improved by thyroid therapy m those who showed 
evidence of retarded development It is my belief that Topper a cases 
ipay have fallen under the classification of masked hvpotkvroidiaw 
for in addition to the findings of mental or physical retardation these 
children suffered from osseous retnulatiun which responded to thy 
roid therapy 

It must be pointed out that while all of the cases in tins senes have 
been diagnosed os ‘masked or mild hvpothvroidism other factors 
(at present not definite) may he responsible for the osseous retarda 
tiou Some of these conditions have been mentioned above 


Rfismtfi Hashed nvroriiTJioiWica V. mi Retarded Osseous Dec eloi’MEvt 
L Incidence In a *crie* of S00 m %cn referred for an nulocnn stu lv 13% 

2 Number of ca*e» in tliLa teric* — 10 


Male* 

Females 


00 % 

40 % 
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i Familial 35% 

4 H tight 

Repressed height 60% 

Normal range -5% 

Vccelerated height 15% 

I \\ tight 

Underweight 34% 

Normal range 38% 

Overweight 28% 

fi Oemtnl development (males) 

Normal testes 15% 

Hypoplastic testes 43% \ S5% 

Undeseended testes 40% ^unilateral or bilateral) j 

7 Bowels 

Normal 44% 

Constipated 34% 

Sluggish 22% 

8 Mentality 

Retarded 32 5% 

Fair 27 5% 

Good or bright 32 5% 

Excellent 7 5% 

9 Nervous and emotional tendencies 

Apathetic 25% 

Unstable \ n f T1 , t , ablc > bad „ . . I 28% 

l stubborn, sp teful j 

Restless and poor sleepers 9% 

Active and alert 38% 

10 Skin 

Dry 50% 

Normal 50% 

11 Ilair 

Drv or poor luster 05% 

Normal 35% 


12 I aboratory Findings 

( alciurn (9 cases) — range 9 1 to 13 0 nig 
Phosphates (5 cases) — range 4 to 0 5 mg 
fholesterol (0 cases) — range 100 to 210 mg 

Basal metabolic rates (9 cases) -23% to —4% 

Case 1 — A 31, a girl, aged six jears eight months, was referred Apr 12, 1932, 
with a historv ot dryness, itching, and hardening of the skin. This condition had 
persisted since she wns six months old Another child in the fnnnlj also has n 
tendency tow ird this t}pe of skin condition 

On examination it was found tint the patient weighed 41 pounds (average nor 
mul, 40 7 to 50 S) and w is 45 inches tall (average normal, 44 7 to 47 8) 8 There 
was marked drvness, toughness, and scabng of the skm with scratch marks and 
excoriations. The skm was wrinkled, leather}, and thick over most of the body 
The hair was drv, spirse, and lustcrless The facies, presenting a prominent fore 
head and somewhat widel} spaced eves, was slightly suggestive of the cretinoid type 
The patient, apparentlv, was not dull but not ver} cooperative The basal metabolic 
rate was minus 14 per tent (test fairl} satisfnctor} ) Roentgenograms of the 
wrist and hands showed the presence of seven small carpals.# The distal epiph}sis 
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of the ulna was present but small Since the patient wns a female and showed 
poor massing, it vras felt that she was from eight to twelvo months retarded 
In bone development. In view of the a bo to findings, a diagnosis of mild hypo- 
thyroidUm together with a moderate degree of iekthyosi* was made. 

The patient \rus put on a standard brand of thyroid substance vamng from I to 
3 grains daily She did not begin to show a response to treatment until after the 
larger dosee w ro administered. On June 29, 1932 two und ono-half months after 
tho institution of this treatment, tho following note was recorded ‘ flldn much im 
provod and apparently taking on a moist feel, tho lmir has a better luster bat is 
still dry tho skin is not wrinkled as previously and is clearer ' Prior to this 
time, according to the patient's mother the skin had always been tho same there 
were no marked remissions, in spite of different ointments administered from time 
to time. On Feb 28, 1933, the patient was examined again. At this timo her 
condition waa notod as satisfactory although the skin of the hands was still dry 
A basal metabolic rata showed a plus 2o per cent. In April, 1933 one year after 
treatment vras instituted, the height won 49 inches and the weight 48 pounds (an 
increase of 3 inches, and 7 pounds) The pntlont discontinued visiting the clinic. 



Ftff. 1 — Cass 1 A Patient at the cure of six years and nine months, Vpr 0 193 — 
B Roentgenogram of bones of hand at some ace, Vpr II 111 O Patient at ajjo 
of seven years and three months Nov 1912. 


About one year later Jan. 22 1934 e visit wua ma le to tho patient n homo. She 
was found to be generally well. There had been a gain In height and weight in 
spite of the fact that thyroid substitution had been neglected in the interim. The 
child had not had an nculo exacerbation of her ikin eonlitlon. However casual 
examination showed a return of some of the lryneas and lcathcrlike fckln about the 
legs and knees, hands and forearms. The itching and excoriations hal not recurred 
Altogether her condition was moeh better than at the flrvt examination. 

Fox 10 believes lclitbyosis to bo a congenital malformation of the skin 
of unknown cause although certain facts point to an endocrine etiol 
ogy Porter 11 however associates ichthyosis vv ith hypothyroidism In 
his scries of ten cases in children ranging from eight to twelve years 
of age, he found 70 per cent with a basal metabolic rate below normal, 
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10 pei cent above noimal, and 20 pei cent noimal In hit. tieatment 
ot these cases lie noted that those who denved the gieatest benefit 
liorn thyroid admmistiation weie those with the lower basal metabolic 
rates while those with the noimal 01 above noimal rates derived little 
benefit Although Poitei ’s suggestion of tieatmg cases of ichthyosis 
accompanied bj low basal metabolic lates with thyioid therapy is im- 
pel tant it is not always possible, as has alieady been pointed out, to 
obtain basal metabolic lates in younger childien In such cases it has 
been suggested that a study of the osseous development be made , and, 
if the bone study leieals osseous retaidation, thyioid substance in 
large doses should be instituted I have recently encounteied a num- 
bei of clnldien piesentmg osseous retaidation who aie suffering from 
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1 2 — Case 2 1, Patient at tlic uge of eight >ears No\ 22 1932 B, Roent- 
genogram taken Nov 25 1933 patient aged nine jears. C, Patient at the age of 
nine jeurs and four months Muich 1934 


flunked tlnonic eczema since eaily infancy Thyioid substitution 
seems piomismg in a numbei of these 

C\se 2 Mu S, a girl, eight j«urs four months of uge, was referred for obcsiU 
The infantile lnstorv was not significant except that she 3 t irted walking at fifteen 
months and then dc\ eloped pertussis and stopped walking until the ago of twent\ 
two months She was said to hue had a mild case of rickets At the time of 
examination she presented a marked girdle obesity, a short neck and increased supra 
clawtular and nuchal fat puldings The posture was poor, there was a lordosis, 
bilateral pes planis, uid a marked]} relaxed and protuberant abdomen The skin 
of her face was puff\ and somewhat tluckcned Her hair and skin were not dr\ 
The weight was S7 pounds (a\erage normal, 47 o to 59 2), the height was 48 inches 
( ucrage normal, 17 *> to 50 9) The patunt was an aver igc student at school al 
though *die was said to be sluggish it homo She was se\crel\ constipited 

The basal metabolic rate w is minus 14 per ccut Roentgenograms of her wrists 
and hands showed the presence of se\en poorl} inured carpal bones The distal 
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ulimr epiphysis wns present There was a bone retardation of one year A diagnosis 
of mild hypothyroidism was mn le 

Thyroid subs t once ranging up to 2% grains per day was prescribed Marked 
general improvement was noted Tho faenl expicssion became brighter the patient 
became moro alert there was marked thinning out of the fat with a marked 
loss of fat in the nuchal and supraclavicular regions the abdomen became leu 
prominent 

At tho end of ten months of treatment (at the nge of nine years two mouths) 
tho patient had gained 2)6 inches in height and lmd lost 3 pounds in weight 
Roentgenograms of the wrists anil hands showed a hettei massing of the previous]? 
existing carpals, although these were still smaller than the average normal The 
elbow showed an absence of the trochlea the presence of whiili is normal at nine 
years. In all, sho still allowed a bono retardation of about six months. 

Case 3 — J &, a white mnle chill seven venis nine months old had boon treated 
in tho general clinic since lilith and wns referral to the endocrine clime f r 
genital underdevelopment 
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FI £ 3 — Case I A Roentgcnoarrnm of bones of han t, patient «\ n year* nine 
months oltL B Patient aged sewn j-enrs six n ntlis Jul> 3 111! C Itocntgeno- 
jrram of hand. Nov 10 II 3 (patient need elffl t \eurs and nine months) 

The pntient a birth weight wns *-| pound*. lie nt Ids hist tootli at ten months 
and start ed talking at un enrlv ngc lie ha 1 receive l cod liver oil for a number 
of years, and his diet had been prescribed in tho children s clinic The patient 
had had no illnesses exci.pt mild upper respirator, infections and bronchitis. lie was 
also said to have had bowing of the legs in enily infancy There was a slight 
eexematous condition of the faco during his infantry 

Phyaieal examination nt tlie age of seven years nlno months showed tlio weight 
to be 63 5 pounds (average normal -16 1 to 1) the height 46 inches (average 
normal, 47 to 50 3) The patient wns obese Ilis linLr was dn lusterless wiry 
and stumpy The left testis coul 1 not lie felt and the right testis was Terr small 
and retracted in the cannl (these finding* ha 1 been noted on the patient s record 
since the child wes one year of age) U the age of four ycais tho patient 
was examined bv a surgeon who was able to pull down both testes but who said 
they were very small Later however several careful examinations faded to reveal 
the presence of the left tJti*. 
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The basal motabolic rate was minus 14 per cent The blood chemistry was as 
follows cholesterol, 1C5 mg , calcium, 13 2 The IVassermann reaction was ncga 
me Roentgenograms of tho wrist showed tho presence of seven cnrpals, four of fair 
size and three very smalL The distal epiphjsis of the ulna was absent (present 
normally at six years) He was therefore retarded m osseous development from 
eighteen to twenty four months In \iew of the bone retardation, the lowered 
metabohe rate, the hypoplastic genitals, the obesity, the dry, stumpy, and lusterless 
hair, and the presence of a somewhat dulled mentality, a diagnosis of mild hypo 
thvroidism was made 

Thyroid substance ranging from 1% to 3 grams daily was administered for a 
period of one year After this time there was marked improvement in his bone 
development, there being seven well formed carpals in each wnst and a small distal 
ulnar epiphysis The bone development, however, was still somewhat retarded 
In addition to these findings his hair became fine, silky, and took on a good luster 
Both testes, though small, had descended lower down the canal The patient 
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Fig- 4 — Case 4 A Roentgenogram of bones of hand patient aged seven years 
Apr 20 1932 B Patient at the age of seven, years May 2 1932 O, Roentgenogram 
of bones of hand Oct. 7 1933 patient aged eight jears and foul months 

was brighter and more active and was less forgetful than previously He had 
gained 3R inches in height during the year of treatment 

Case 4 AIj S, a wluto male child, seven years old, was referred because of un 
descended testes 

The patient 7 s infantile history was normal as regards development His birth 
weight was 3 pounds 11 ounces after a full term normal delivery He had had 
scarlet fever, measles, pertussis, and occasional colds He had had and still was 
troubled bj an eczematous rash behind the ears It was felt by the mother that tins 
<ame “after eating eggs ” His diet was good and varied The patient's parents 
were both ver> intelligent, and the bov’s mentality was excellent, as evidenced bj a 
good school record and ex-trucumcular activities 

On examination (Apr 19, 1932) the patient was found to be 49 5 inches in height 
(average normal, 45 G to 43 8) md weighed G4 pounds (average normal, 43 to 53 2) 
There was slight girdlo obesity The teeth were normal, the hair and skin were not 
drv Tho patient was troubled with chronic constipation The testes were not felt 
except for a suggestion of a slight mushy mass in the left inguinal canal The penis 
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wn* Email Blood analyiiij ahowed cholesterol, 10 j mg calcium 10 4 phosphorus, 
5 2 footing sugar, 05, creatinine, 1.2 urea nitrogen, 15 Tho urlno showed a faint 
truce of albumin. The basal metabolic rate v, jj minus 18 per cent Tlie bone 
development at seven yoon of age showed the presence of flvo small carpal centers 
in one wrist and tlx in tho other Tho distal epipbvsia of tho ulna was absent 
Osseous development was retarded about twenty four montlia. The sella turcica was 
normal. 

Tho outstanding findings were mod cm to girdlo obesity cryptorchidism tllgh 
periodic ecze m a, low basal metabolic rate and retarded osseous development all of 
which enabled a diagnosis to bo made of mild thyroid insufficiency 

Thyroid substance ranging from 0.5 to - grains daily was administered. In addi 
turn, to the thyroid therapy, tho patient was placed for a short tune on antultrin and 
then on anterior pituitary like hormone 1 ex. two to three time* weekly hypo 
deinu colly v* At tho end of aixtocn months of treatment he showed a filling out of 
the scrotum and tho presence of two small pea sized testes liigh up in tho canaL A 
basal metabolic rnto taken at this time was plus 1 per cent Tho patient had also 
gained 8% inches In height during tide period. Roentgenograms of hie bones showed 
the pretence of seven well formed carpal centers instead of tho flvo small ones formerly 
observed, however the distal ulnar epiphyses were still absent. Osseous development 
was still retarded about ten to twelve month*. 

Stockard 1 * emphasized that there is a great deal of evidence to show 
that the amount or quality of thyroid secretion present in the develop- 
ing individual is an important factor m determining the rate of 
growth The thyroid hormone affects the growth rate, primarily by 
determining or affecting the rate of metabolism 

While it can be said that the majority of these patients are short in 
stature, it is apparent, as seen in the case reported above, that some of 
them fall within the average normal standards of height for their age 
m spite of an apparent thyroid insufficiency It has been shown that 
there can be increased growth in thyroidcctonnzed tadpoles even though 
differentiation as evidenced by metamorphosis is absent. 1 * 

The opinion is held that some cases of genital underdevelopment 
presenting undescended or hypoplastic testes may be attributed to 
thyroid deficiency Dorff 10 has reported a number of such cases show 
ing retarded osseous development in addition to their underdeveloped 
0 emtals and is of the opinion that tins genital hypoplasia m such chil 
dren is secondary to a thyroid insufficiency Thyroid substitution is 
of apparent benefit in this type of child However I believe that the 
anterior pituitary like hormone supplementing the thyroid substitution 
enhanced the result in Case 4 It should be mentioned that thyroid 
substitution alone will stimulate definitely the hypoplastic genitals 
present in this type of patient although not nearly as rapidly nor as 
spectacularly as with the anterior pituitary like hormone 15 

Cam 5 — G T, a white female child, seven and one-half year* of nge, wa* examined 
in tho general pediatric clinic on Apr 1, 1032, became of *mall nature, doll 
ment alit y, dry hair, dental carlo*, an I enlarged tonsil*. weighed 30 pounds 

(uvoragu normal, 44 1 to T4A>) and her In igbt wm 42J indie* (average normal 
-HU to 49J5) Tho diagnosis was infantilism, for which the patient wa a referred to 
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the endocrine clinic. It was reports! that the patient was of a full term normal 
delivery, the birth weight being 9 pounds The nrat tooth appeared at eight months 
of agi She walked at one year and talked at the normal tune The patient was 
breist fed for eleven months and had not received cod liter oil until the age of three 
tears She had had measles and pertussis, she had suffered from occasional enuresis 
and constipation 

Blood analt3is shotted calcium, 13 6 mg, fasting sugar, 125 mg, nonprotem 
nitrogen, 36 The Wassermann reaction ttas negatne The urine showed a trace 
ot albumin The basal metabolic test ttas unsatisfactory The mtelhgenee quotient 
(Stanford Binet) was 99, the examiner noted, “Cluld’s manner leads me to 
bebeve she ttould do better on the performance type test ” X ray examination at 
set en and one-halt y ears of age sliowe 1 the presence of six carp il centers in one 
hand and seven m the other, of which only two were of fair size The distal epiphtsis 
ot the ulna and the epiphtsis for the head of the radius were absent (normallt 
present at age of five vears) There ttas bone retardation of twenty four to tlurtt 
months. The sella turcica ttas normal. 
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Fis o — Case 5 f Roentgenogram of bones of hand patient aged seten tears 
*nd six months Ypr 9 1932 B, Patient at the age of nine jears and four months 
3 in 20 1931 C Roentgenogram of bones of hand patient aged nine >ears and four 
months Jan. 20 1934 

A dia B nosis ox mdd hypotht roidism was made, and 0 5 grain of thyroid sub 
stance dailt was started Tlus medication was regularly taken for about six weeks 
md then discontinued bt the patient It was not until almost two years later, Jon 
lb, 1034 that the patient was again presented On tins examination, after a two 
year period without treatment, the objective symptoms were more pronounced There 
were prominent thickened cretinoid features, with puffiness under the eye3, the skin 
and hair were dry and lusterless There was a tendency to keep the month open and 
to protrude the tongue The mother said the patient’s responses were poor, that 
she forgot easily and that she was slow in <h1iocL This latter fact was also men 
tioned at the first examination, although the patient was otherwise active The 
mother thought that when the child took the thvroid substance she was much brighter 
The patient’s weight at this time was 44 75 pounds (average normal, 53 to 06), 
height 45 j inches (average normal, 49 9 to 53 2) She had gained 3 inches in height 
and 5 75 pounds in weight in two veais Boentgen ray examination of the bones 
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(at age of nino years four months) showed totno Improvement over tho original 
condition there wero seven carp all of fair sue though tliaw> were definitely smaller 
and more poorly maaaed than in the average normal The distal epiphysis of the 
ulna, tho site of a pinpoint, was present, Thero was also retardation of the 
epiphysis at the head of tho rad ms whieh was gust appearing Osseous development 
nt this time was more retarded than at tho first examination. Tho retardation was 
equivalent to about thirty six to forty two month*. The sella turcica was normal. 

This case illustrates several important points A diagnosis of mild 
hypothyroidism was made two years previous to the administration of 
intensive thyroid treatment. The patient presented evidence of re 
tarded ossification and other characteristics pointing to the diagnosis 
At the end of two years the symptoms became much more pronounced 
tending toward the cretinoid type and although her bone age ad 
vanced somowhat it still lagged far behind the increment in her 
chrouologic age It was apparent that there was no spontaneous cor 
reotion of the osseous retardation in this case 

Shelton 8 report 1 * of three siblings all presenting retarded ossifica 
tion revealed that two of these siblings showed rapid carpal develop 
ment and general somatic growth under thyroid therapy within a 
short period while the third child who received no treatment ad 
vanced only slightly ui bone age In addition the control patient also 
lagged far behind in the optimal increment in height nnd weight It 
appears obvious then that such cases incompletelv treated fall short 
of fulfilling their normal destiny 

BUM 11 ARY 

1 A series of forty cases from a group of 600 children submitted for 
endocrine study formed the basis of this report 

2 The mental or physical retardation or both m these children ap 
peered nkm to the same but more severe findings of sporadic cretin 
ism and marked hypothyroidism 

3 This condition I would term masked hypothyroidism slucl 
the symptoms are misleading and often go unrecognized unless prop 
erly studied and interpreted Careful questioning frequently discloses 
a chain of Rymptoms other than those of which the patient complains 
"When considered with poor somatic development and retarded osseous 
unfolding the findings are significant 

4 Retarded osseous development may be evidenced by the late ap 
pearance or poor massing of ossification centers and epiphyseal nuclei 
bucli retardation was a most important factor in our diagnosis of 
hypothyroidism — mild as well as marked states. 

5 In cases m which the hvpothyroidism wus of too recent occur 
rente to be demonstrated roentgenographically other diagnostic meas- 
ures were employed m children over eight years of age, who were 
cooperative a basal metabolic test was performed. If it was low, it 
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was considered as confirmatory evidence of hypothyroidism In chil- 
dren undei eight years of age, a basal metabolic rate was usually not 
mfoimative 

6 Thyioul theiapy was efficacious in cases m which, in addition to 
evidence of physical or mental letardation, there was (1) osseous 
delay, (2) a low basal metabolic late, and (3) no response to other 
forms of tieatment for the alleviation of the complaint or combination 
of complaints 

Acknowledgment is made to Dr Mendel Jacobi, director of the pathology do 
partment of the Beth El Hospital, for suggestions m compiling this report 


REFERENCES 

1 Shelton, E Kost Endoennology 15 297, 1931 

2 Shelton, E Kost Endocrinology 17 657, 1933 

3 Cattell, Richard B West J Surg 41 516, 1933 

4 Leopold Lew and de Rotsclnld, F La Petite Insufflsance Thyroidienne et san 

Traitement, Pans, 1913, O Dom A Fils 

5 Leopold Levi Practitioner 94 199, 1915 
b Ilertoghe, E Practitioner 94 26, 1915 

7 Topper, Anne Am. J Dis Child 41 12S9, 1931 

S The standards for normal height and weight wore compiled by Dr Engelbach 

Engelbach, Wm Endocrine Medicine, Springfield, 111 , 1932, Charles C 

Thomas, Vol I, p 304 

9 Shelton, E Kost J A M A 96 759, 1931 

10 Fox, Howard Diseases of the Skm in Infancy and Childhood Clinical 

Pediatrics 16 13, 1930, D Appleton A Co 

11 Porter Arthur Brit J Derarnt 38 475, 1926 

12 The administration of the anterior pituitary liko substance in this case was begun 

July, 1932, since it was the first commercial product of its kind known to tlio 
writer It was added to the thyroid medication because of its sex factor The 
writer at the time, was not aware of tho work of Dr Engle Engle, E T 
Endoennology 16 513, 1932 

13 Stocknrd, C R Am J Anat 31 261, 1923 

14 Hoskins, E R , and Hoskins, MM J Exper Zool 29 l r 1919 

15 Dorff, George B Maldescent and Maldeielopment of the Testes A Report of 

Cases Treated With Anterior Pituitary Like Hormone, Am J Dis Chdd (In 
press ) 

1176 Eisteen Parkway 



THE ANTIRACHITIC VALUE OP IRRADIATED EVAPORATED 
MILK IN INFANTS 


Milton Rapoport, JLD Joseph Stokes, Jb M D 
and Dobotha V Whipple, M D 
Philadelphia, Pa 

T HIS investigation was made to determine tlie antirachitic value 
for infanta of directly irradiated eiaporated milk The studies of 
Hess and Lewia 1 and Uituhell, Eiman, Whipple and Stokes* indi 
cated clearly that the vitamin D content of fortified milks deter 
mined by rat asaai gave no clear indication of their clinical potency 
thus Hess and Lewis found that directly irradiated milk nulk from 
cows fed irradiated yeast (so-called “yeast milk”) and viosterol all 
containing the same nnraber of rat units of vitamin D differed wideh 
in their antirachitic lalue for infants Hess and Lewis stated that the 
ratios of human antirachitic potenoy of these substances in the order 
named was 15 8 1 in other words, 15 rat units of viosterol have the 
same antiraohitic action m the infant as 8 rat units of yeast milk or 
I rat unit of directly irradiated milk In a recent critical review of 
the literature on Mtamrn D milk, additional evidence has been col 
lected concerning this variability in human antirachitic activity of 
fortified milks containing the same number of rat units of vitamin D * 
Obviously, in the present state of our knowledge the only true evalua 
tion of antirachitic poteuc) for infanta of a new vitamin D fortified 
milk must be actual clinical trial 

The evaporated xuilk employed m this investigation came from one 
pooled batch of milk to insure uniform composition Ono portion of 
the evaporated nulk was subjected to three seconds of irradiation by the 
carbon aro lamp the evaporated milk flowing in a constant film ovor 
the interior of a cylinder in the center of which burned the carbon arc 
Another portion of the same nnlk was canned without irradiation 
Assays of the vitamin D content of the irradiated milk performed at the 
Children ’3 Hospital of Philadelphia showed that there were appron 
matcly 125 UH P units* of vitamin D in each 14 5 ounce can of milk 
Smco all the irradiated milk used came from ono pooled batcli the 
constancy of vitamin D content from can to can was assured Fur 
thormore, assn} of the milk at the beginning and cud of the study m 
dicated that there was uo appreciable change in the vitamin D content 

Prom the Children ■ BoepItaL 

The runda for thcao atudlc* were furaLh'd by Uio WUconitn Munml Kcaearch 
Foundation. 

Approximately equivalent to 45 Stoenbock unJU. 
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dining the foui month penod covered by the investigation The 
evaporated milk which was not subjected to ultiaviolet irradiation 
was used tor preliminary feeding as vdl be descubed This nonir 
ladiated mdk showed approximately 30 U S P units pei can 

Twentv-foiu mfants weie selected for this study accoidmg to the 
following cntena * 

1 Race 

The infants weie all negroes They weie selected because of their 
gi eater susceptibility to nckets 

2 Age 

The infants were all undei fire months of age at the beginning of 
the study Table I indicates the age distribution of the infants 


Table I 


AGE IN WK 

NUMBER OP INF WTS 

1 4 

1 (9 days old) 

5 S 

10 

9 12 

4 

13 16 

4 (1 later withdrawn from stud>) 

19 20 

5 


The age limit was chosen because it w r as felt that infants in this 
age penod were gi owing actively and were highly susceptible to 
nekets 

3 Sex 

lUale infants onh weie chosen Calcium and phosphorus balance 
studies weie made on all infants in the senes (the lesults of which 
will be reported latei) Alale babies were selected because of the 
gieatei ease in collection of mine 

4 Health 

A Rickets 

As fai as possible the attempt was made to select infants who 
were free fiom nekets This w r as not entirely possible, and fhc 
had a mild degiee ot nekets at the beginning of the study 
R Tuberculosis 

Physical examinations and Mantoux tests showed fieedom from 
tubeiculosis 
C Sc pliilis 

berologit studies and physical examinations showed that all the 
infants were nonsiphilitic 

The studi was cairied out dining the w mtei and spring irom Jan 
2, 1914, to ilai 15 1934, theiebi minimizing any slight antirachitic 
effect of the sunlight coming thiough the glass window's of the ward 
in which the infants weie kept 

All of the infants were hospitalized dining the entire period ot the 
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study Wo bclie\c tlmt more careful observation of the progress of 
the infants, more accurate records of actual intake of milk and the 
better elimination of other factors which might exert an antirachitic 
effect are assured on the hospital ward than in the out patient clinics 
Furthermore balance studies of calcium aud phosphorus are obviously 
impossible with out patients 

The infants were quartered m one ward in the Children s Hospital 
of Philadelphia This ward was isolated from the rest of the hospital 
and each infant was m a separate glass-inclosed cubicle A complete 
history was takeu and a physical examination performed on eaili m 
fant before he was admitted to the ward Complete blood counts in 
eluding examination for sickling of the red cells were made on ad 
mission and before discharge from the ward A daily record of each 
infant’s weight was kept aud measurements of length fontanels and 
circumference of head chest and abdomen were taken at the begin 
nmg and end of the study Roentgenograms were takeu of an upper 
and lower extremity on admission and were repeated at approximately 
monthly intervals At about the same intervals examinations were 
made independently bv two of us (J S and M R ) for clinical evi 
dence of rickets using ns major criteria cramotabes beading of the 
nbs, and enlargement of the wrists. We adopted an arbitrarv dim 
cal scale for these signs, varying from one plus to four plus m each 
instance one plus being u bareh perceptible sign and four plus u very 
marked one In almost all instances blood was withdrawn for phos 
phorus and calcium determinations at approximately the same time 
that the periodic roentgenograms were taken The latter were inter 
preted by Dr Ralph 8 Bromer, roentgenologist of the hospital Con 
sultations concerning the roentgenogrums were later held with Dr 
Edwards A Park and Dr Martha Eliot 

All of the infants were given nomrradmted milk for a period of 
about one month at the end of which time they were divided into tw o 
groups, one remaunng on nonirradiated mdk and the other receiving 
irradiated milk The initial control period served to eliminate the 
effect of any previous antirachitic therapy and provided as uniform a 
starting point as possible for the new antirachitic agent under con 
sideration This method of dividing the infants into tw o groups had 
a double purpose, namely to test the preventive as well as the cura 
tive value of the irradiated milk 

The feeding program was uniform for each infant The milk was 
diluted equally with water and 5 per cent of dark corn syrup was 
added This mixture was offered to the infants at a Ie\el of 55 calories 
per pound of expected body weight Tomato juice was given as an 
antiscorbutic agent at a level of 5 c c per pound of expected body 
weight In addition iron as feme ammonium citrate was fed 1 per 
cent being added to the tomato juice. We were full} aware of the 
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fact that iron is usually without effect beioie the fifth month of life, 
nevertheless, because some of oui infants had reached this age, it was 
considered best to add it to the dietaiy of all the infants It is un- 
likely that the level of non administered could have had any influence 
on the evolution of rickets, as it was fai below the levels utilized by 
Block and Diamond 1 m pioducmg nckets m lats Other than water, 
which was given ad libitum, nothing else was included m the dietary 
of the infants 

While the incidence of uppei and lowei lespiratory tract infections 
seemed eery Iaige m these infants, the eaieful daily examinations may 
account m pait for this Any rise m tempeiatuie above 100° F was 
usually accounted for by a mdd uppei lespnatoiy tract infection 
Many of these nnnoi infections would ceitainly be overlooked in the 
homes fiom which these infants weie taken Howevei, we do believe 
that there was a higher incidence of lespnatory tract infection m the 
ward than tlieie would have been in a similai gioup of infants in a 
well-baby out-patient clinic This is in keeping with the expenence 
of others concerning w r ell infants m hospitals 

While the plan of oui study differs in several respects from the pro 
eeduie outlined by Eliot and Poweis J foi evaluating antnachitic 
agents clinically, we believe that the test to w'hicli we have subjected 
this mi 111 is as ngid and seveie as is possible The infants were all 
aetnely giowung negioes, lecemng no otliei antnachitic agent than 
then milk They weie kept uudei the constant obseivation of tiained 
obseiieis Purtheimore, we believe that differences in envnonment 
and difteiences in handling which occiu in studies on out-patients in- 
troduce raiiable faetois which limit the value of the studies 

RESULTS 

On the whole the clinical evidences of nckets weie usually in agree 
ment with the loentgenologic evidence However, m some cases we 
found a lack of agieement (Table II) Since the clinical signs were 
recorded independently by tw r o obseivers and were found to coincide, 
we believe that the subjective enor m oui clinical observations has 
been 1 educed to a minimum While the value of enlargement of the 
costoeliondial junctions as evidence of rickets may be questioned, 
ciamotabes has usually been accepted as a sign of rickets in the ah 
sence of anv other known causes ot ciamotabes, eg, syphilis That 
this is not always tiue is appaient in Table II, in which aie listed fi' e 
infants who showed definite cramotabes which we aie quite certain 
was not the physiologic ciamotabes of infants, and yet there was no 
roentgenogiaphic evidence of rickets Jundell 0 in a study of the clun- 
eal significance of ciamotabes concluded that it is not necessarily a 
rachitic phenomenon 



rapoport et AL 


IBRVDtATED EVAPORATED UTLK 


803 


In Table U it will be seeu that a clinical diagnosis of rickets in 
eleven of the twelve infants was made before roentgenographic evi 
dence appeared Since the consensus is that the roentgenogram is the 
moat trustworthy criterion, m Tables III XV and V, the diagnosis of 
rickets rests entirely upon the roentgeno graphic evidence 
Table HI summarizes the course of nine infants (B D E, G J K, 
h, Y, Z) who were free from rickets roeutgenologically when the} were 
placed upon the irradiated evaporated nnlk, after having been on the 
nomrradiated evaporated milk for periods of three to eight and one 
half weeks Se\en of these infants continued to be free from rickets 
while two (E, Y) developed nckets which began to heal spontaneously 
while tliev were on the same irradiated milk Clinical signs of rickets 

Table xi 
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were present in both infants in the RbBence of roentgenographic bone 
chnugea at the tune they be B nu takmtj irradiated milk In these two 
infants who developed rickets, \ie liavo been unable to correlate this 
intb any differences in rate uf growth 01 le\el of vitamin D intake as 
reported by Wilson T 

Table IV shows the course of thirteen infants who had developed 
varying degrees of rickets while on nomrradiated evaporated milk and 
who were placed on the irradiated evaporated milk to test ita ciiratne 
value Two infants showed almost complete healing Tliree infanta 
allowed alight healing In two infants there was an ad\ance of the 
rachitic process before alight healing set in In four infants there 
was no healing and in tw o there ivas continued adiance of the rickets 
One of these two latter infants showed no healing after ten dail\ 
doses of 15 cc of cod liver oil Again we were not able to correlate 
any change in the rachitic process in an} of these infants with definite 
changes in growth or leAel of \itanun D intake 

One infant (C) whose course is summarized in Table V did not 
develop rickets after a tweheweek period of consumption of non 
irradiated milk While it could be argued that this infant failed to 
gam much weight we know that he was uot malnourished nt the eud 
of thia period but instead grew from a short stock) infant into a long 
slender one Moreo\er some of the mfauta de\ eloped rickets during 
a period when the) grew very little in fact Infant \ developed 
nckets over a period during which be lost weight 
One infant (W) because of repeated illnesses necessitating thera 
peutic procedure which confused an} interpretations of lus clinical 
datu, has been omitted from consideration 

The blood calcium and phosphorus determinations will bo consid 
ered in detnil in a presentation of the calcium and phosphorus balance 
studies. The} wore in approximate agreement w ith the roentgeno- 
graphic and tiie clinical findings 

It was of interest that the administration of iron as mentioned af 
fectcd favorabl} the hemoglobin le\el and the red celt count in oulv 
two of the twenty three infants One infant (W) whom we lia^e 
omitted from consideration as tar as the rickets \\ as concerned because 
of illness, showed an increase of 10 per cent in the hemoglobin lc\e! 
while the red cell count remained the same One infant showed evi 
dence of sickliug of the red cells wnthout the accompaniment of clmi 
cal symptoms which corresponds to the usual incidence m the Negro 
race 

DISCUBfilOV 

Prom the eudtuco presented in Tabic III irmdialed ewiponited 
milk containing 125 U.S P units of utuuim D per 14 5 ounce can ap- 
peared to be an adequate agent for the pre\ention of nckets m infants 
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It should also be noted that two of the infants in this gioup who 
showed no loentgenologic evidence of nekets at the time they weie 
put on madia ted milk developed mild loentgenologic evidence of 
nekets attei the change These signs disappeaied lapidly while thej 
continued to recene the same madiated milk 

While the lesults m these two infants might be considered as evi 
deuce foi the curative lathei tkau piophylactic -value of the madiated 
evapoiated milk thev weie included in the aboie gioup, because of the 
cuteria used foi the diagnosis of nekets, le, they wrnie free fiom 
nekets b} loentgenologic examination at the time of the change fiom 
nomnadiated to n radiated milk 

Fiom the evidence piesented m Table IV, madiated evapoiated 
milk contammg 125 USP units of vitamin D per 14 5 ounce can ap 
peais to be unieliable tor the cine ot nekets in mtants Although 
theie weie tw r o mtants who showed complete healing, tlnee infants 
slight healing, and two infants an advance in the lachitic piocess foi 
lowed bi slight healing, neveitheless, there w r eie foui mtants who 
showed no healing, and two infants in whom the lachitic piocess ac 
tually advanced without healing It is possible that the last two in- 
fants fall in that gioup which is lefiactoiy to antirachitic therapy 
since one of them gave no evidence of healing even after ten days of 
theiapv with 15 e c of cod livei oil daily 

Oui data do not w'anant any conclusions concerning the lelatiou- 
slup between the seventj of the lachitic piocess, the late of giowtli in 
length and weight, and the amount of antnachitic agent administered, 
us noted be Wilson " 

Also, from these studies no conclusions could be diawn as to the 
vanation m antnachitic value foi infants of diffeient autuaclutic 
agents containing an eqimalent numbei of vitamin D units bj iat 
assai The mtei estmg studies of Waddell 3 appeal to throw some 
light on this question 

SUMMARY 

A studs is lecoided of the antirachitic -value of lnadiatcd evupo 
rated milk, contanimg 125 USP units of -vitamin D per 14 5 ounce 
can, in twenti three male negio mtants This milk appealed to be an 
adequate agent tor the pi event ion ot nekets m negio infants It also 
appealed to be an unreliable agent toi the cine of nekets m negro 
infants 
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OBSERVATIONS ON POSTURAL TREATMENT OF 
UPPER RESPIRATOR! INFECTION 

Sid.nei N Pahxinson, M D 
Oakland C vlif 

T TPPER respiratory infection forma a constant and important prub 
lcm m general medical practico just us it does m otolanngolopp 
This is especially true because one must deal not only with local mfec 
tion lh the nose and amuses but also with complications m the ears 
throat, chest, and gastrointestinal tract 

Both general and local measures are employed to combat such mfec 
tion In regard to general measures in treatment I need make no 
comment save that recent years ha\c brought changes in ideas and 
methods due to better understanding of physiology in health and in 
disease A basis of scientific facts must alwa\s roplace tradition and 
empiricism 

Considerable ad\ance too, has been made in our understanding of 
the nose and sinuses Here physiology is concerned with the ciliated 
mucosa that forms the linuu, and functioning structure of these cavities. 
Much has been learned of the reaction or response of this mucosa to 
disease and also to the \unous substances so corunionh used in the nose 
for the purpose of treatment 

Normal physiologic activity m the nose and amuses to the extent that 
it concerns us here consists of constant ciliary sweeping plus the steady 
outpouring of sufficient serous and mucoid tluid to keep moist the sur 
fnco m which tho cilia beat and to humidify the inspired air All eihars 
sweeping within the sinus is toward the ostium all nasal sweeping is 
toward the pharynx. The final destination of all cilinrv drainage is the 
mouth of tho esophagus where it is swallowed 1 

Ciliary flow is at tho rate of one half a centimeter pir minute rofjuir 
mg about fhe minutes to pass from tho anterior to posterior parts of 
tho nasal chambers This constitutes the chief cleansing and defense 
mechanism of the upper respiraton tract normally and prolmbly in 
disease as well Other defense factors arc present such as phagoc\tic 
cells m small number winch wander throughout the mucosa and anti 
bodies in vaiymg strength The secretions are \cry slightly antiseptic 
due to the presence of lysozyme 

At the onset of infection defense is concerned with keeping up the 
cilinn cleansing pouring out additional mucus, and mobilizing phago- 
cytes and antibodies. These processes art more or loss disturbed and 
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impeded by the bactenal toxins, and theie is an initial sliaip deciease 
in the effectiveness of lysozyme 2 

The eailiest sweepings of toxins and bactena down the pharynx and 
tow aid the esophagus aie of course the most toxic due to tempoiary 
lack of antibodies Hence the early soie tbioat, laryngitis, malaise, and 
othei svmptoms 

When eaily lesolution fails to take place, the infection progresses with 
moie local discomfoit and moie disturbance of function Nasal conges 
tion occurs, and tlieie is outpouimg of mucopus in reaction to bacterial 
imasion of the mucosa Congestion, overload of secretions, and pro 
longed contact with toxins unpaii ciliary activity, and fuither mter- 
feience conies from diymg of purulent films Laige aieas of cilia may 
become parah zed, allowing accumulations of mucopus Sinus drainage 
is fuithei impaired because blockage of the meatus cuts off the essential 
stimulation to ciliary activity that comes fiom the plus and minus 
alternation of an piessuie during lespiration 3 Peihaps the worst mtei- 
feienee is fiom diving, which paralyzes all affected cilia 4 

Local tieatment dm mg a nasal infection can be of dnect aid to some 
functions of the mucosa and of mdnect aid to others To be logical 
and effective it must tend toward remo\al of factors interrupting ciliary 
and othei mucosal activities 

Shnnkage of the mucosa relieves congestion and lestoies the action 
fiom alternating an pressuie This alone goes fai towaid restoration 
of function Emptying the nasal chambers of letained secretions and 
moistening the epithelium give fuither aid, as does also any actual stimu 
lation of ciliaiy function 

How to accomplish these things with the least tiauma, physical and 
chemical, is the essential pioblcm Foi it is obvious that to whatever 
extent a drag or method is harmful it counteracts whatevei good it 
does 

Local measuies eommonh employed m tieatment constitute a wide 
vanetv Some physicians use tampons of silvei piotem, others employ 
diops of vanous substances usually oily, applied with the head tilted 
back, others depend on spiavs, or irrigations, or antrum washings, or 
siniplv throat swabbings with argyiol oi meicurochiome These pro- 
tcduies were devised at a time when nasal physiology was not so well 
understood as it is todaj 

Concerning the vanous drags commonly used foi treatment of the nose, 
l event expei imental work b\ Lierle and Mooi e 5 and Proetz 0 is of prime 
mteiest using fiesh ciliated epithehum fiom the human nose, the 
effect of drugs was studied at close range These investigations al- 
though liidependentlv made weie m sti iking agreement 

Phvsiologic salt solution appeal’s to have no effect on ciliated mem 
hrane either foi bettei oi foi worse Tissue immersed m it foi two 
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hours still functions. This is explained by sumlantj to the normal 
fluids of the nose 

Bphcdnnc, 0 5 to 3 per cent, m normal salt solution is also harmless 
One investigator reported cvui sustained acceleration of cilunw activity 
in eleven of twenty tests 

With all other drugs and fluids used wo read a different Rtory Tap 
and distilled water and concentrated salt water are decidedh linrmful 
as they quickly stop all ciliary activitj Mild sil\or protein (argyro] 
neosilvol) causes definite slowing of ciliary aetmt> The slowing is ix 
plained as duo to plain wnter solvent, which has to be used with these 
drugs, and also to precipitation or clumping of the drug over the sur 
face Cocaine in more than 2.5 per cent strength quickly causes slowing 
or paralysis of the cilia Vdrcnalin, in a dilution of 1 1 000 causes ini 
mediate paraljsis of the cilia, while a dilution of 1 5,000 causes slowing 
Eucalyptol, menthol thymol zinc sulphate and raercurochrome are oil 
definitely harmful to ciliary activity Mcrthiolato m dilutions up to 
1 10,000 causes slowing of cilia Muieral oil causes marked slowing of 
the ediary stream, not so much bv direct action on tho cilia as from lym_ 
as a heavy inert blanket on the surface 

From all tins wc learn that ephedrme in normal salt solution stands 
out as tho one preparation that wo may use m the nose with apparently 
no harmful effect as regards physiologic function It raa> e\en acceloi 
ate tho ciliary beat Also wo know that ephednno applied to mucous 
membrane contracts the capillaries and cffectuclv reduces swelling and 
hyperemia, effects which are so desirable m infection 

It is apparent furthermore that most of the drugs commonly used in 
the noso do not produce tho effect the phjsicinn intends. On tho con 
trary they cause interference with \itnl defense processes something 
ho decidedly does not intend- For to slow or parnlyzo ciliary activity 
is to break down our most potent defense factor and to lend aid to the 
forces of infection Tho recognition of nasal phj siologic function no 
longer allows us to believe complnceuth that oil is harmless or that 
colloids are soothing or still less that mercurochromc ni tho throat cures 
infection that is m the nose 

Having in ephednno, an acceptable drug wc need also a method of 
treatment based on tlio peculiar anatomy of tho nose and smuscs If 
we are open minded we must soon come to fed kindly disposed toward 
the nso of tho head low posture For only b> posture can we hope to 
reach so irregular and intricate a lab\nntli of spaces and structures. 

Such use was recommended b} Proetx, 1 of St Louis, and tho technic 
desenbed by him has been m limited use for eight 3 ears. In tho Proctz 
teclunc the patient lies on his hack with his head hvpe rest ended over 
tho end of a tabic or cot to an imerted position- Treatment fluid is then 
instilled in the nostrils and gravitates to the superior nasal areas which 
are now dependent It is thus intended to come 111 contact with and 
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bathe the uppei meatuses and tiubmates Beai m nund that the sums 
ostia are all m the uppei half ot the nose, and the sinuses aie all m 
1 olved to some extent in all colds 

Honeiei, theie aie seieial objections to the Pioetz technic if con- 
suleied as a possible loutme pioeeduie Past, it is designed to icach 
the sphenoid and postenoi ethmoid aiea lathei than to give equal dis 
tubution thioughout the upper nose This is mheient m this posture for 
it is difficult to get the patient’s head sufficiently upside down This 
causes the tieatment fluid to miss the antrum and antenoi ethmoid le 
gions, nlncli aie ceij impoitant Second, this postuie is often very un 
comf 01 table and moiecvei, its strangeness tends to fughten children and 
to make them uncooperative Thud, on recovciing fiorn the Pioetz 
position, the patient is usually unable to pi event the fluid nasal contents 
fiom pouiing backwaid into the pharynx and mouth 

Neveitlieless, it is belieced that this concept maiked a long step for- 



Fjf> 1 — Schematic draw Inga of A cross-section of nasal cat lty and Ji 
nasal wall The sinus ostia are grouped in two areas as Indicated a, the ant 
group (maxUlarj frontal and anterior ethmoid) b the posterior group (spnemm 
and posterior ethmoid) 


uaid in the dnection of rational nasal therapy It is fully lealized that 
such things as postuie and gravity noimallj aie not factois in nasal and 
sinus drainage, but we aie dealing heie with congestion and purulent 
discharge, which are not normal findings and aie often associated with 
marked abnormality of function as a lesult of disease 


A much simpler position foi postural tieatment has been found uheie* 
m the drawbacks mentioned aie avoided The desirable postuie, of 
course, is with the head so an cited that the loof of the nasal chambers 
is at all times lee el oi hoiizontal in the anteiopostenor plane Fhu< 
instilled in the nose then would become equally distnbutcd thioughout 
the supenor nasal aieas and would bathe all legions whcic sinus ostia 
are found. To be practicable, the position must allow the patient to be 
sufficientlv comfoi table to ictaiii the postuie with ease foi see era 
minutes 
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With the patient placed on. his side and the lower shoulder somewhat 
elevated wc can bj bending the head downward laterally obtain a pos 
ture that approaches the ideal rothei closelj A. full description of this 
procedure was published a jear and a half ago 8 

With but little care this position is casih attained and can be held 
with relative comfort for as many minutes as desired This is especioih 
true of children because of thur flexibility As it is not too fai removed 
from the sido position m sleep tho clement of fear is almost never 
present A fact of prime importance is that while it is desirable to place 
tho head in as nearly on upside-down position ns possible full inversion 
is not here essential This is because in the side or lateral position the 
roof of the nasal fossae is at all times level in the nntoropostenor plane 
and is dependent just as soon as tho head is bent below the horizontal 
The first step in treatment is to have tho nose well opened b> the 
use of an ephednne sprav or b> topical application of cphulnnc or 



Fir 1. — Same drawing* Inverted to 111 uj train the principle of poJturo in treatment 
It will be »een how readily tho upper mcatute* and alnus ostia nnv be reached In 
this position by fluid Instilled In the nose. 

\er\ dilute cocaine Then with the patient m the luteral head low pos 
ture the treatment fluid is mstillcd in the nostrils and flow’s b> gravity 
to the now dependent superior nasal areas For this purpose 1 per cent 
ephednne in phj siologio salt solution has been found satisfactorv Tho 
solution is first wanned to approximately bodv temperature 

The solution is loft m for from three to five minutes. Durnig this 
time tho patient should breathe through the mouth At termination of 
treatment tho head is rotated to tho position of facc-down This allows 
the fluid contents of the nose to run out of the nostrils and is assisted 
by gentle nose blowing Snice nasal contents need at no time enter the 
pharynx, there should bo no annovnnee from tusto of tho ephednne, and 
none need be swallowed 

If, as part of tho treatment, one wishes to have some of the ephednne 
solution actuallj enter the sinuses one mav accomplish this b> suction 
displacement* From its known action ephednne within a sinus will 
prolong tile effect of treatment and will fuvorabh affect drainage b> 
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i educing congestion and stimulating cdiaiy action In acute conditions 
this has seemed unneeessaiy , but m cases in which the infection is sub 
acute it has seemed distinctly useful, especially m children In stub 
bom cases I ha\e lesoited to displacement many times with apparently 
facoiable effect 

In piactiee the use of this method of postuial tieatment selves well 
as a loutme pioeeduie m the caie of sinusitis and so-called bad colds 



Flp 3 — Side \lew of child In lateral head-low position. More nearly complete in 
\ersion may easily be obtained a a a rule but is not essential This posture is reason 
ably comfortable. 



Fig’ 4 — End view of same posture It Is seen that the roof of the nasal fossae 
approximately le\el in the anteroposterior plane this is the essential thing 1 as i 
insures equal distribution of the treatment iluld throughout the upper nasal areas 

This applies to both adults and cluldien It entails practically no dit> 
comfort Since it does not traumatize the mucosa eithex physically oi 
chemically, theie is no local reaction The pioeeduie is easily carried 
out and requires no special equipment It can be applied m any office 
and m any home It can be lepeated as often as desued It requires a 
little moie time and attention than is usually given these cases, hut 
lesults fully yustifj tins Between tieutments patients who are old 
enough can assist by the use of a splay of 1 pei cent ephedime 
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Fig. 6 — Radio crojih ahowlnar presence of llpiodol In all ■Imufta of both aid©*. Pa 
tlent, an adult, wa* placed In the lateral head Low position and lodlxad oil Jn- 
• tilled In both aide* thla wo* followed bj auction dlapLacement, It Illustrate* the con 
tact of tho fluid uaed with all tho alnua oatla. 



plff. 8. — Same a* Flc- lateral view 
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Not only haie lesults been good, but also certain desnable changes in 
the routine caie of patients have been made possible Thus the use ot 
tampons and othei similai procedures lequnmg mtianasal mstrumenta 
tiou haie been discaided Postuial tieatment is moie effective 
and at the same tune is much cleanei and avoids all tiauma to the 
ciliated mucosa Thq common use of so called nose chops, with home-use 
instructions to instill m the nose with the head tilted back has nothing 
to lecommend it Nothing could be moie futde Fluid thus used can do 
no moie than lun duectly backward into the throat and can leach no 
higliei than the dependent bolder of the lower turbinate Ephcclrme 
used m this way wdl pioduee only geneial symptoms fiom being swal- 
lowed, without local benefit With the use of postuial tieatment, 
theiapeutic anti um lavage is but laiely necessary Postuial tieatment 
appeals to gne adecpiate diamage, it reaches both anti urns at once, and 
it has the added advantage of leaching also the associated ethmoid celLs 
that aie so commonly involved with the antrum Suigical antrum win 
dows become necessary less often than formeily One feels as if he has 
a means of gieatei control ovei these cases and hence can often avoid 
suigical pioceduics that would otherwise have seemed indicated 
It is frankly stated, liowevei, that posfuial tieatment has not 
been found of peimanent beneficial effect m all long-standmg cases It 
does bung needed temporary lelief fiom congestion and blockage It 
does not supplant piopei suigical intervention in cases m which peima- 
nent and constant lelief is requned, although this ty pe of case appeals 
to become less common Its use m allcigic nasal conditions is only 
palliatne 

SUJIMARA AND CONCLUSIONS 

The most impoitant physiologic activity of nasal and sinus mucosa, in 
legal d to infection, is ciliaiy sweeping 
The puipose of all nasal tieatment is to lehccc the ciliated mucosa of 
a pathologic load of congestion and secietions and piomote its ability 
to cany on more efficiently Epliednne m normal salt solution has been 
shown to be the drug of choice for this puipose, it is entnely haimless 
to ciliaiy activity, and it effectively reduces mucosal congestion and ie 
stores physiologic function 

The use of the lateial head-low postiue is bcheied to be the lational 
method of apple mg tieatment because it is based on anatomic and 
physiologic principles peculiai to the upper respuatory tract 

Those of us who ha\e used this plan of tieatment have obtained 
distinctly facoiable insults m the conti ol of colds and acute and sub 
acute sinusitis 

The pre\ ention of undue piogiess in eeeiy cold is important, not 
only for piesent health, but also m the piee ention of complications 
and cluonic infection with their added difficulties 
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CONGENITAL RHABDOMYOMA OP THE HEART ASSOCIATED 
WITH ARRHYTHMIA 

Mi ron E Wegaian, MD, and Dan S Egbert, MD 
New Haven, Conn 


TN 1931 Faiber 1 contributed a very complete leview of the known 

cases of cardiac rhabdomyoma, at that time totaling forty-one He 
icemphasized the fiequent association of this type of tumor with tuber- 
ous sclerosis of the brain and embryonal cysts of the kidney Since 
bis report two otbei cases of lliabdomyoma have appeared m the litera- 
tuie Yater,' 1 m a series of cardiac tumors, had one case of rhabdomy- 
oma occun mg in a colored child five years old who came into the 
hospital because of convulsions The heart at necropsy contained two 
subendocardial nodules of tumor tissue, one of which was in the intei 
lentneular septum Aery close to, but not invading, the left bundle 
branch The child also had tuberous sclerosis of the brain and renal 
cysts Reitano and Nucciotti 3 presented the case of an infant who 
was intensely cyanotic and died in the first day of life, at necropsy 
ivas found an enormous tumoi of the heart, which a\ as thought to be 
a rhabdomyoma It had multiple seats of origin, and the Avriters be 
lieied that it originated from the pnmoidial undifferentiated caidiac 
cells Theie Avere no abnoimahties m any othei organ 

It has been a matter foi conjecture, as is mentioned by Parbei, that 
in no instance lias abnormal cardiac rhythm been part of the clinical 
picture of this condition, despite the fact that the tumoi has usually 
been Atidespiead Indeed, many Avriteis haw supported the theory 
that the tumor arises from the Purkmje cells of the conduction system 
because of the similanty between the tivo types of cells At piesent, 
hoA\ r ever, the prefened theory is that the tumor anses from the pri- 
moidial cells before they are diffeientiated 

The following case is repoited because it seems to represent the first 
occasion that cardiac irregularity has been noted m this disease The 
irregularity Avas the outstanding clinical finding and the reason for 
A' Inch the child uas referred to the hospital 

it A AL, a ten month old Italian female, was brought to the New Haicn Hospit il 
b\ her parents on Dec 10, 1933, at 2 30 p m , because of tachycardia which was dis 
covered b\ her phcsician, Dr W C AIcGuire, of New Haven 

The family history was not significant, the patient was the only child, and the 
parents were young, healthy individuals 


„ °£ Pediatrics and Patholosy Tale Univ er«it\ School of 

Medicine and the Pediatric Service of the New Ha\en Hospital and Dispensary 
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TIio birth and neonatal idsforiea were negative. At tUe ago of one month the 
eJiTld was seen in the well baby clinic uml nos noted to bo poorly nourished (wuigiit 
0 poandii 10 ounces) Subsequent visits u ofe mado only for minor feeding dif 
Acuities, but different observers felt timt progrosa was not entirely satisfactory al 
though no definite abnormalities ucra noted 

Except for colds there were no Illnesses until at the age of seven months when 
the patient suddenly had a convulsion lasting ten minutes and consisting of stiffening 
and cyanosis. A physician who was called found no obvious cause for this. At the 
next visit to tho clinic the fontanal was found to bo closed and the head was thonght 
to be s m a l l. The baby was vciy fidgety, and tho note in the record at this tmio 
contained a warning to * watch for neurologic phenomena. 

Nothing untoward happened for tho next month, but tho mother then bccamo 
afraid that the duld was developing rickets and took her to a physician who increased 
tho cod liver oil from two to six teaspoons dndy During tho following month that 
preceding admission tlio parents observed that tho baby experienced sudden transitory 
periods of pallor 

Two days before a Invasion the patient seemed ill, was irritable, and vomited 
several times. The physician was called again and as physical examination no* 
negative thought tho vomiting might bo due to an excess of cod liver oil an t 
orderod the latter reduced Tho next day tho baby seemed better but tho pallor 
wn* observed again. 

At 2 00 Aji on tho day of admission the mother was awakened by a cry from 
tho child s room and found her extremely polo and looking as though sho were 
going to have a convulsion. blio improved after a warm bath and on oncma and 
slept through the night After her morning milk sho vomitod and again becomo 
pale, remaining so until the physician was called at noon. Examination disclosed a 
very rapid heart rate in addition to tho pallor which was marked and she was 
referred to tho New Haven Hospital. 

On admission the temperature was 37.0 C., and respirations, per ramute. The 
color was good neither pallor nor oyzuiocM being present. (The parents commented 
on the chnngo from a half hoar previously ) Positho findings wore l i mi ted to tho 
heart which was not enlarged to percussion. Tho sounds wore of tictac quality ami 
tho rate too rapid to be counted, estimates ranging from 2 0 to 300 Tho rhythm 
was irregular and consisted according to ono ubiener of rapid regular beats in 
periods of varying length, interspersed with short periods of apparently completo 
stoppage Another observer thought the intervening periods wore not due to eesia 
tlon but rather to slowing of tho bents. The pciiods of rapil regular rhythm 
varied from a few seconds to several minutes. Pressure on tho carotid sheaths 
produced slowing and greater irregularity but rclcoso was followed by prompt 
return to tho former state. 

Laboratory Data—TLBG^ CO hemoglobin, 97 per cent (SahU) WBC, _0,0t)0 
polymorphonuclear leucocytes, 53 per cent lymphocytes 40 per cent monocytes, 

- per cent imcer negative Urino albumin, one-plus acetone, two-plus. Body 
weight 7 0 iO gnu Head circumference occipitofrontal, 42 cm (averogo for thin 
ago is 43 to 44 cm.) Chest circumference 42 m. Length 1 cm 

Fluoroscopy Sei*ort There was rapid, shadow pnlsatlon of both auricles with a 
regular rhythm. Ventricular pulsations were shallow with n markedly irregular 
rhythm. There was no constancy In the time relation of the irregularity Sadden 
diminution in the rapid beating of tho auricular chambers followed compression of 
the carotid sheath. 

Tclcrocxt ilcAogram , — Tho brart .Imlorr I. rr.tl.ln normal limit.. The lung 8clda 
show slightly increased markings. 
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Electrocardiogram — (Five hours after admission) (Fig 1) The rhythm is 
rigular and the rate, 240 The configuration is consistent with a diagnosis of either 
tachycardia or auricular flutter with 1 1 rhythm In view of the reaction to vagus 
pressure the latter is more likely Unfortunately no periods of irregularity are in 
eluded in the tracing 

It wus decided to digitalize the patient, and one-quarter of her calculated dose 
(40 mg per kilogram), 80 mg , was given subcutaneously at 8 00 p u in the form of 
digifoline No change was observed for the next three hours and at 11 00 Pit 
slio received another 80 mg Almost immediately thereafter the heart \uis found 
to ha\c slowed up and to ha\e become more irregular Her color and general ap 
pearance were still good, and in about five minutes tho rate picked up again A 
half hour later a nurse who was in tho room saw the child turn blue suddenly and 
start to gasp The interne armed within the minute and was unable to detect any 



Fig 1 — Electrocardiogram 


heartbeat dthough gasping respirulions continued for another minute or two 
Caffeine and adrenalin, the latter intrnenrdiallj, faded to hate any effect 

The clinical diagnosis was auricular flatter, presumably on tho basis of some con 
genital anomaly 

NECROPSY FINDINGS 

Tho body was very well dotcloped and well nourished There was no subcutaneous 
edema The lips were slightly cyanotic There were 75 cc of blood tinged fluid 
in the right pleural cavity and 40 c c of a simdar fluid in the left pleural cavity 
The findings of interest were confined to the heart and kidneys 
Heart — The heart weighed SI gm The epicardium was intact, smooth, and 

glistening The subepicardial fat was scanty Externally, the red brown myocardium 

was a mottled yellow in many zones, especially along the course of the coronary 
\cssels The tricuspid \ahe had a row of small (1 to 3 mm in diameter), raise , 
light yellow, fairly firm nodules along its line of insertion (1 ig 2) f be cn< o 
cardial surfaces of the right \entnele were smooth and glistening, but the mas 
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culatura of tho eolumnao cnrncae ami papillary muscles had a light yellow mottle! 
appearance similar to tlmt observed on tho external surface* only more marked 
and moro extensive. Tlus was most noticeable in tho musculature of tlio intorrentric- 
ular septum At tho base of the papillary mubch of tho medial cusp of the tri 
cuspid valve, there was a nodular thickening 2 cm. in diameter which extended m 
to involve the lniorrentrlcuLur septum. The antenor cusp of the mitral valve had a 
Inrjfe round smooth nodule 2 cm. in diameter located at the point of insertion 



(Fig 2) Its external and cut surfaces were light pink yellow and moderately 
firm. There were four smaller nodules from 2 to 5 mm. in diameter on the valve 
cusp The endocardial surfaces of the loft ventricle had a mottled light yellow 
color aim Hot to the right ventricle The mottled yellow color extended about half 
way through the ventricle from tho endocardial surface. Tho eolomnao caraeae 
nf both ventricles were rounded and their interspaces were deep and close together 
The pulmonary and aortic valve leaflets were thin delicate and not unusual. 

Microscopic examination of the heart showed the mottled yellow tissue observed 
m the gross in the mvocardmm of both tho light ond left ventricles to be repre- 
sented by a neoplasm There was a rather thin laver of tumor tissue just beneath 
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the epieardium Most of the growth lay in the inner portions of the myocardium, 
a considerable amount being present m the papillarj muscles It imaded tho 
nijocardium difTuselj and had very irregular and poorly demarcated borders The 
nodules on the tricuspid and mitral valves consisted entirely of the same tumor 



Pig 3 — Tumoi cells (below) with adjacent normal m>ocard!um (above) 



—Site of conduction bundle M, mitral ube T tricuspid valve A V 
\ cntrlculur septum B, blood vessels at site of conduction bundle 
tumor nodule 


Fig -1 
auricular 


The tumor cells had a rather close resemblance to myocardial cells in their general 
appearance (Fig 3) , however, the} were somewhat larger and stained light purple 
in distinction to the light red of the mjocardium Their arrangement was disordcrl} 
Thee were more or less poljgoual in outline and did not tend to be elongated hie 
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myocardial cells, vurying considerably in lire and shape Mitotic figures were not 
seem The cytoplasm of the tumor cells was finely vacuolated. This vacuolixation was 
fairly marked in some cells so that the cytoplasm appeared in rather fine, radiating 
strands, giving the appearance described in the literature ns characteristic of 
rhabdomyoma i This vacuolixation was apparently not os marked in tho ml if of 
this cose as in those of the case described by Farber Tho nuclei of the tumor cells 
tended to be large. There mu about as much stroma associated with the tumor 
tissue as with the normal ni) ocaidium. The areldtcctuxo of the myocardium was 
quite distorted by xones of tnmor tissue but was otherwise not especially unusual 
Microscopic preparations of the myocardium were stained with phosphotungstie net l 
end with hematoxylin eosin and by the Mallory aniline blue an d the van Gifson 
methods Striations wore not distinguished in the rhabdomyoma cells. 

Serial sections were prepared of tho conduction bundle Each preparuti in con 
tained inters uricnlar and interventricular septum s with parts of tho tneuspil an l 
mitral valves attached. The latter valve web partly replaced by o large ^muor 
nodule, and tumor tissue almost completely replaced the myocardium in these prep 
orations. The conduction bundle itself could net be identified but its site In tbc 
nurlculo ventricular connective tissue septum was distinguished by the fact that 
several arterioles and venule* were seen to pass through tho septum and to come 
to lie on the side of the right ventricle (Fig 4) This region, which represented tho 
sito of the conduction bundle was completely invaded by tumor 

Kidneys — The kidnevs contained numerous small evsts which were from 2 to 3 
nun. in diameter and were filled with clear flm L These cysts wore scattered tlirongh 
tho cortex and wero bat seen on the external surfaces. On microscopic examination 
they were seen to have a thick wall of connective tissue winch was linod m moat 
instances by a well preserved, single layer of flattened epithelial cells. 

Brain . — Tho cerebral findings wero confined to minor architectural malformations 
In the cellular structures of tho basal ganglions and the cerebellar cortex. Then) 
was no evidence of tuberous sclerosis. 

Langs — There were numerous extra vacations of blood beneath the pleura and into 
the pulmonary tissue 

DISCUSSION 

Classification of the type of arrhythmia which occurred in tins case 
is not easy The irregularity observed clinically coupled ■with tho 
electrocardiographic tracing would indicate auricular flutter with 
varying degrees of block as the most likelv diagnosis Tho episodes 
of pallor noted before admission might easily have been due to tran 
siont complete heart block. 

Cases of disturbance of the heart rato m yonng children are not 
rare and similar difficulty has been experienced in identifying the ar 
rhythmia. 1 Various etiologic conditions for such disturbances have 
been recognued and probably the most frequent cause has been con 
genital heart disease It would appear from tins case that tumor of 
the heart must also be considered m the differential diagnosis of ah 
normal rhythm in infants 

The clinical aspects of many of the cases of rhabdomyoma have been 
confined to the cerebrul symptoms associated with the accompanying 
tuberous sclerosis Cardiac findings, when present have been those 
of congestive failure In the present instance the tumor was found 
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not only invading the caidiae museulatiue but completely obliteiatmg 
the aui iculoventriculai bundle This is appaiently the fiist time that 
invasion of the conduction system has been demonstrated It seems 
moie surpnsmg that there was so little caidiae difficulty lathei than 
that there was any 

Whether the digitalis had any effect on the eaily death of the pa- 
tient is pi oblematical The extensive involvement of the heait at 
necropsy and the fact that signs of cardiac disordei had appealed so 
recently and seemed to be increasing m seventy would imply that the 
disease ran its natuial couise Howevei, while the dosage of the ding 
was fai below the usual toxic lange, the amount given, in a heait so 
senously damaged, might have caused it to stop beating 

SUMMARY 

A case of lhabdomyoma of the heait in a ten-month-old gill is ic- 
poitecl The most impoitant cluneal finding was a caidiae anhythmia 
thought to be amiculai fluttei At neciopsy the tumoi was found to 
invade the conduction system Congenital cysts of the kidneys weie 
also piesent 
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A STUDY OF TRE SEASONAL INCIDENCE IN THE MORBIDITY 
AND MORTALITY OP TWENTY THOUSAND BREAST 
AND ARTIFICIALLY FED INFANTS FOR THE 
FIRST NINE MONTHS OF LIFE 

Cliffobd a Gbulee, H.D., Heywobth N Santodd JI D and 
Jennie JCantoe Amthan M D 
Chicago, III. 


'T'HE present paper is concerned with the seasonal incidence of dm 
1 ease among the some group of children referred to in an eailier 
communication ‘ Since these statistics covered a period of five years 
it is not likely that the seasonal moidence of disease is to be much 
affected fay differences in the type of mfeotion which may occur, espe 
cmlly respiratory infection. 

In the study of morbidity, any note on the chart that indicated any 
feeding disturbance, cold or respiratory mfeotion, or other infection 
la classified as an infection These were divided into three mam 
groups respiratory infections, gastrointestinal and unclassified 
In Tables I and II nud Charts 1 2 3, i a and 0 the months arc 
given seasonally as follows March April, and May as spring June 


Tabli I 

Seasonal Morbidity 



SPRING 
WAR. APE- 

MAY 

suituza 

JUKE, JOLT 
AUO 

j PALL 

| H*PT OCT 

1 I'OT 

WIKTtR 
DEC. JAK 
THK 

Breast Fed 

B«p Imtorv No ^ 

Gastrointestinal No ^ 

tfochatfleu go Mn{ 

j mi 

S I % 
70 

0 7-% 

77 

0"0% 

311 

32 % 
103 

190% 

100 

LI % 

1 008 

7— % 
171 

1 70% 
77 

0 79% 

0-9 

05 % 

70 

0 72% 

OS 

0.70% 

Partially Breast Fed 

Respirator} cent 

Goitrointcetinnl . 

1 er cffnt 

UarWSed cont 

' S77 

1 10 2 % 
163 

ID % 

1j0 

1 75" 

410 

47 % 
G17 

5.0 % 
113 

1.31% 

1 014 1 
7 1 % 1 

20m 

3 00% 

S3 

0 90% 

1 10-4 
, 1L7 % 

l.>4 

179% 

170 

Artificially Fed 

Respiratory g“ ^ 

Gastrointestinal g£ ccnt 
TJnclnssIfloil g, u r „ nt 

240 

UI % 

3.1 

2.20% 

28 

ic.% 

146 

3.6 % 

120 

7.50% 

34 

--0 % 

03 

5.5 % 

74 

4.35% 

33) 

2_9% 

180 

iojd % 

35 

2219% 

36 

2.1i % 
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July, and August, as sumruei , Septembei, Octobei, and Notember, 
as autumn, aud December, Jauuaiy, aud Februaij', as winter The 


SPRING SUMMER PALL WINTER! 
MAMJJaSONDJF 



Chart 1 — Seasonal morbidit> from respirator} Infections 
SPRING SUMMER PALL WINTER 



Chart 2 Seasonal morbidlt> from gastrointestinal Infections 

SPRING SUMMER PALL WINTER 



exact number of eases is leeorded for each season Below this is given 
the percentage of these cases to the total number of infants m that 


group 
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These percentages are also erpressed graphically In the charts 
hoiyever, the statistics are recorded on a monthly rather than a sea 
Bonal basis 

As reported m the previous paper there were 218 deaths during 
the five-year period, giving a total mortality of 1 1 per cent, or eleven 
deaths per thousand 
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Chart -L — Seasonal mortality from respiratory Infection*. 
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Chart 6 — Seaaoruil mortality from putrointMtlnal inftction*. 

Table II and Charts 4 5 and 6 give the exact number of deaths by 
seasons with a percentage of total deaths (218) as m the morbidity 
Fliese percentages are also expressed graphically (by months) 
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DISCUSSION 

The greatly increased morbidity and mortnbt> of the artificially 
feil infant o\er the breast fed. and partiall\ breost fed child ha\e been 
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discussed elsewlieie and will not be lepeated lieie In all groups the 
lcspiratoiy infections axe gieatest m the spirng, smallest duung the 
summei, and mci eased duimg the fall and winter almost to the spirng 
peak 

In gastrointestinal distuibances the cuive foi seasonal moibidity foi 
the bi east-fed baby is so low as to make it hard to iecord There is 
a slightly highei incidence m the summei Both the aitificially and 
paitially breast-fed gioups show a low incidence in the spnng, using 
to an extieme peak m the summei and droppmg thiough the fall and 
i\ inter Note that the total mcidenee of moibidity is twice as gieat 
in the lespiratoiy distuibances as in the gastiomtestmal 

In the unclassified infections the moibidity in the bi east-fed gioup 
is low in the spring, fall, and winter, with a slight mcrease m the 


SPRING SUMMER PALL WINTER 
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Chart 6 — Seasonal mortality from unclassified infections. 

summei The paitially breast-fed gioup shows an mciease m the 
spring and i\ intei, while the morbidity of the aitificially fed gioup is 
low in the spirng and highei in the summei, fall, and wintei 
We may saj, theiefoie, in geneial, that m all types of feeding the 
moibidity foi lespiratory infections is greatest m the spirng, lowest 
m the summer, and inci eases through the fall and winter to the spring 
peak The gastiomtestmal distuibances are low m the wmtei and 
spring and reach an extreme peak m the summer, deci easing through 
the fall The unclassified mfections aie lowest in the spung 
In the seasonal mortality the cumes follow m geneial those for 
morbidity, except foi gastiomtestmal disturbances For these the 
greatest mortality is in the early fall, 01 Octobei, ulien the morbidity 
cum e is falling Note the greatlj increased mortality of the aitificiallj 
fed baby m all seasons Also note that the respiratory infection mor- 
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tahty is about three times that of the gastrointestinal infections The 
mortality curve in the unclassified infections rises more abruptly in 
the winter than does the morbidity curve 


Table II 

Seasonal Mortality 



spring 

SUMMER 

PALL 

WINTER 


MAR. APR. 

JUNE, JULY 

SEPT OCT 

DEO JAN 


HAY 

AUG 

NOV 

PER. 


Breast Fed 


Bespiratory 

No 

Per cent 

1 

0 01 % 


1 

0 01 % 

1 3 

0 03 % 

Gastrointestinal 

No 

Per cent 


1 

0 01 % 


Unclassified 

No 

Per cent 

I 

0 01 % 

1 

0 01 % 

3 

0 03 % 

1 00 % 

Partially Breast Fed 

Bespiratory 

No 

Per cent 

15 

0 19 % 

5 

0 061% 

7 

0 085% 

17 

0 021% 

Gastrointestinal 

No 

Per cent 


0 026% 

a 

0 037% 

1 

0 014% 

Unclassified 

No 

Per cent | 

1 

0 014% i 

3 1 

0 037% | 

14 I 

0 175% ! 

7 

0 U84% 

ilrti/tctaPy Fed 

Bespiratory 

No 

Per cent 

30 

179 % 

10 

0 69 % 

11 

0 64 % 

31 

1 82 % 

Gastrointestinal 

No 

Per cent 

1 

0 03 % 

3 

0 175% 

0 

0 533% 

1 

0 05 % 

Unclassified 

No 

Per cent 

0 10 % 

0.29 % 

IS 

LOS % 

8 

047 % 


CONCLUSION 

The seasonal incidence of morbidity and mortality in this group of 
infants does not dififor materially from the generally accepted ideas. 
In general the seasonal curve is not affected m its contour by the type 
of feeding The height of the curve, however is coutinunllj lowest 
in all seasons in the breast fed infant 
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THE CHILDREN’S HOSPITAL 
[KING EDWARD YH MEMORIAL] 

Leonard G Parsons,* M D , FRCP 
Birmingham, England 

History — The latter half of the eighteenth century was a momentous period in 
the foreign and domestic politics of Great Britain* Abroad, the American War of 
Independence was precipitated by a foolish King and Ins advisors, whilst at homo 
there occurred the so called Industrial Revolution The Birmingham Children's 
Hospital has an interesting connection with this revolution, a period which proved 
m the most literal sense of the word a golden age for all but the labouring classes 
The acquisition of wealth was, however, not the sole pursuit of that age, there was 
also a veritable renaissance of learning which led to the foundation of man) 
philosophical clubs of winch the Lunar Society of Birmingham was one of the most 
famous The members of this Society were, not unnaturally, labelled ( ( lunatics , 7 9 
but its name was due to the fact that the meetings took place when the moon was 
at the full in order that the members, having dined at two o'clock in the afternoon, 
could reach home by the light of the moon and thus obtain protection from attacks 
by the footpads who, at that time, infested the town. The Society included amongst 
its members James Watt, the inventor of the steam engine, his partner, Matthew 
Boulton, who became famous as a maker of Sheffield plate, James Wedgewood, tho 
founder of the great pottery firm of that name, Erasmus Darwin, grandfather of 
Charles Darwin, Joseph Pnestley, the discoverer of oxygen, Francis Galton, tho 
physicist, and William Withering, the greatest physician Birmingham lias ever had 
Withering not only introduced digitalis into medical practice, but ho was also a 
great botanist and chemist, indeed, he it was who suggested to Priestley the lino 
of research which led to the preparation of oxygen So famous was Withering that 
when he lay a dying, a London contemporary who visited him is accredited with 
the aphorism, “The flower of English medicine Is indeed withering 99 A meeting of 
tho Lunar Society I am sure produced not only a good dinner, but also a feast of in 
tellect and a flow of wit almost beyond imagination. It is because of this amazing col 
lection of members that I like to think we can claim some slight association with the 
Lunar Society m the fact that the Hospital was opened on January 1, 1862, in the 
house which had been the home of Francis Galton — a house which incidentally has 
onl\ disappeared within recent years to make way for a cinema! 

This little institution of ten beds, founded largely as the result of the efforts of 
Dr T P Hcslop, had as its expressed objects 

1 To treat the sick children of the poor 

2 To increase knowledge of disease and to prowde for more efficient instruction 
of students. 

• Ph> slelon to tho Hospital and Professor of Childrens Diseases In the University 
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3 To diffuse among nil classes knowledge) of the management of infanta and 
children during illness ami to train women as children a nnreee. 

4 To treat diseases peculiar to children and not to deal with surgical conditions. 

Except for a alight modification of the last theso objeeU hn\e been always kept 

in view although the instruction of students has only bocn achievod within recent 
years. The work of this small hospital increased so much that in 1^70 a larger 
building w*s taken, which provided accommodation for sixty two beds, nearly one 
half of these now being devoted to the surgical conditions of childhood In this 
building tho work was carried on with varying fortunes for nearly half a century 
although long beforo the end of that time it was obvious that tho budding wan 
totally unauited for tho work and it became quite clear that if paedlatnrs was ever 
to have any standing in Birmingham, a hospital worthy of the subject must 1 
erected Fortunately the members of the manangmg committoe were men and women 
of vision and feuth. They conceived a plan of a hospital of 150 beds wkirh however 
for a few years it seemed impossible to implement bat on the death of King Edwni 1 
the Seventh in 1910 an appeal was made that a Children s Hospital thoul 1 be built 
as a memorial to him. This appeal was succoeaful building operations being stnrted 
iu 1011 only to bo delayed ly tho European War and althongh patients were received 
in the new hospitul in 1017 it was not until 1(19 that it was formollv opened }> 
His Majesty the King and then only for 100 patients Since that time the develop 
meat of tho hospital has been ccmtinnous tho number of beds was increased to ICO 
in 1037 in 1924 on out patient department was opened in 1020 tho number of beds 
was increased to 218 and an isolation block built in 1932 a now nurses home was 
built and plans ore now prepared for a separate infants block which it is hoped 
may be ready for occupation in 1088 and which will bring up the number of bods 
to over 300, It Is not anticipated thnt the hospital on its present site will ever 
increase much beyond that number of beds. 

Hospital Practice m the United Kingdom . — Before describing tho hospital it may 
be interesting to indicate some differences which hospital practico in tho United 
Kingdom and in many but not all parts of the British Empire presents from that 
in America and elsewhere First, onr children s hospitals havo been plannod on 
general hospitals and therefore when folly equipped contain most of the depart 
monts usually associated with a general hospital and also certain departments winch 
nre not found in a general hospital Thus in the Birmingham Children s Hospital 
there are 

313 beds allotted to general medicine 
61 beds allotted to general surgery 
2Q beds allotted to ear and throat 
6 beds allotted to ophthalmology 
3 beds allotted to dermatology 
8 beds allotted to orthopaedics 
20 beds allotted to private patients 
14 beds allotted to Infectious diseases 

In addition there are large dental and orthoptic departments speech clinics for 
stammerer* anil children with palatal defects venereal disease clinic radiological 
light massage and remedial exercise departments haetenologieal pathological, bio- 
chemical and pharmaceutical laboratories 

Second, the members of the visiting medical staff Hith one exception are an 
salaried although during the first six war* of their service they receive a small 
honorarium of £40 ($200) per year Tho only full time salaried visiting medical of 
floor is the pathologist. Appointments to tho visiting staff are mado by the Board 
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of Management at an open election, certain fundamental qualifications being neces 
sarv before a candidate is eligible to compete for election In the case of a 
physician this is Membership or Fellowship of one of the Eoyal Colleges of Physicians, 
ind for a surgeon, Fellowship of one of the Royal Colleges of Surgeons On first 
election the successful candidato works m the out patient department, but when lie 
reaches a certain degree of seniority and as those senior to him retire, either volun 
tardy or under an age limit, ho obtains charge of beds In our hospital every one is 
given charge of four beds on election and this number gradually increases, but in other 
hospitals there is a sharp dividing line between the senior members of the staff, 
who have charge of beds, and the junior members, who have charge of out patients 
It thus follows that the avndable beds are split up between a large number of 
people and no one has a predominating number, for instance, we have four medical 
wards each containing from twenty five to thirty beds divided amongst six physicians 
Each of the three senior phvsicians has one ward and the fourth ward is split up be- 
tween the three junior physicians The Piofessor of Children’s Diseases has the right 
to have beds in the hospital but almost certainly the holder of this office will always 
bo chosen from one of the phvsicians alrendy attached to the hospital There is 
no whole time Professor of Children’s Diseases m Great Britain or Ireland and I 
know of only one cluldren’s hospital in which thcro is anything approaching tho 
post of chef de chmque such as occurs in other parts of the world The holder of 
the professorial chair is therefore dependent upon his colleagues for much of the 
material for teaching purposes, and such a state of affairs might conceivably lead 
to difficulties, but I am happy to say that the attitude of my colleagues is one of 
helpfulness and cooperation and no such difficulties hn\e ever arisen 

Third, all the members of the visiting medical staff make their living by consulting 
practice The type of practice, so common in the United States and Canada, in which 
a paediatrician takes charge of the child throughout its childhood is unknown in this 
country, indeed, the visiting staffs of the majority of the teaching hospitals are de 
barred from general practice For these reasons, and considering the large size of 
the Btaff of a children’s liosmtal, many paediatricians do not limit their practice to 
ihildren but are also attached to general hospitals and do consulting practice in 
adult medicine There are many arguments both for and against the procedure 
although this is not the time to discuss them, but it may be pointed out ns a curious 
and unfair anomaly that some general hospitals both m London and the prownces 
do not allow the phvsician in charge of the children’s department to do adult 
practice, vet place no restriction on the general physicians who are allowed to, 
and do seo, sick children. 

V tsiting and Kesident Staff— The visiting medical staff consists of six physicians, 
six surgeons, two ear and throat surgeons, one orthopaedic surgeon, two ophtlnd 
mologists, three dental surgeons, one dermatologist, two radiologists, an anaesthetist, 
and a pathologist There are also a group of part time salaried visiting officers who 
aro not debarred from general practice — in fact some do not press a medical qual 
lfication tlic'-c include three anaesthetists, one ophthalmologist, a speech defect in 
structor, one orthodontist In addition there are whole time salaried officers, none 
of whom hn3 i medical qualification, amongst these are four biochemists, orthoptic 
instructors, masseuses The resident staff is composed of a resident medical officer, 
a resident surgical officer, and a casualty surgeon, all of whom hold office from 
one to three years, an assistant resident medical officer who holds office for twelve 
months, two house physicians and three house surgeons who are elected every sne 
months The assistant medical officer and each of the house physicians and sur 
geons are attached definitely to ono or moro members of tho visiting staff, and thera 
is no rotation of service such as is often the case in Ame'ica and Canada 
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Undergraduate Teaching — Every medical student hus to attend tho hospital for 
instruction in his final and pemaltinmto years , he h.m to attend twenty nine cluneal 
lectures and demonstrations given by the professor and other members of the *ta£T 
and in addition nets as clinical dale in the wards for a period of two (shortly to 
be increased to three) months. The clinical dorks have to atten 1 for the whole of 
every morning Them is no special examination in paediatrics, nor does it appear 
likely that one will matcraliso in tho near future, and although a student may be 
asked questions in children s diseases in his examination, yet lie may graduate 
without ever having his knowledge of paediatrics tested. 

Hospital . — The hospital was planned with two objects in view first to obtain 
tho maxim um amount of sunshine and for this purpose the mam ward and the 
isolation block arc built somewhat in tho shape of a sector of a circle, the two arms 
of which, face southeast and northwest rcspectivdy, second, to obtmn the maximum 
amount of fresh air A reference to the illustrations will show how tlio latter has 
been achieved Each ward unit, of which there are eight consists of one large ward 
which contains twenty two beds arranged along one side only the opposite wall 
being almost entirdy composed of folding windows which when opened and folded 
back make tho ward a completely open air one The small room (d in the photo 
graphs) in tho middle of this wall was originally intended for a room In which 
dressings could be carried oat actually it is now used for a warm room for Udl 
dxen who require such an atmosphere. At tho end of the main ward is a small room 
( B in the photographs) which was originally intended as an observation ward for 
doubtful infectious cases but is now used as a bedroom for nursing mothers or sick 
nurses. Near tho entrance of tho ward are grouped the ward kitchen linen room 
room for examination of urine and stools, and the infant word Tho latter ( C in 
the photographs) contains eight cots, and this also is kept at a higher temperature 
than the main ward and although there are many windows all of which can be 
opened entirely, it is not possible to put tlie infants directly in the open air without 
taking thorn through the m ain ward. 

In planning these wards wo have made at least two errors. First the aecommoda 
tioa for infanta is insufficient and also inadequate in that it does not allow for 
proper isolation. In building our new Infants' ward block, we aio p l a nnin g to hare 
two infanta in a cubicle and one narco to each cubicle Second whilst it is possible 
to get children into the open air or even direct sunlight by wheeling their beds to the 
window side of the ward it is only poeeiblo to pat them completely outside on the 
ground floor staggered balconies ahould havo been providod for tho other floors 
so that every child could, be placed in the open air if necessary 

The isolation block H has the sisters duty room in the middle on one silo of this 
are a row of five rooms, divided from the sisters room and from each other by 
walls chiefly made of glass, so that the sister can see the whole length of the word 
from her desk on the other side the word 1* not diridod up Running along the 
back of all these is n connecting corridor which in its turn connects with * sanitary 
annexe. Fnrii of the little rooms contains running hot an 1 cold water onl a large 
window which opens so that the cot can bo pushed outside These rooms normally 
have one or two bods but will toko three under pressure and are used to uecom 
modste 

(a) Children who develop infectious diseases in the hospital and are too 111 to 
be transferred to the city infectious hospital. 

(b) Children who on admission to hospital are known ' contacts with Infectious 
disease. 
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(c) Those with surgical conditions complicating infectious disease which cannot 
lit adequately dealt with at the infectious hospital. 

The large ward is used as a fallow ward to house contact children when an infec 
tion breaks out m a ward, or for the treatment of special epidemics with which the 
infectious hospital cannot deal adequately 

The wards on the one side and the nurses’ home, J, on the other look out over a 
garden which in the spring and summer has all that charm and loveliness associated 
with an English garden and in winch the children are allowed to play Twenty years 
ago a large part of the garden was a slum promoting ill health m poor children, 
now its value as an educative and healing influence on the same type of children 
cannot possibly be overestimated 

One of the wards on the top floor is used as a private ward, and on this floor 
also the space which on the other floors is occupied by the infants’ ward is used for 
surgical theatre accommodation There are two theatres, one of which is specialty 
equipped for ear, nose and throat surgery The private ward differs little from the 
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FlfT 1 — Verial view of the hospital building A, warm room B bedroom for 
nursing mothers or sick nurses C Infant waid D, administration block E out- 
patient department F, pathological block G, laundry and boiler house B, isolation 
block I nurses homo. 

other wards except that the main ward is broken up into three smaller units by glass 
partitions Scarcely any provision has been made for the child's mother or nurse 
to remain with lam, indeed, unless the mother is nursing the bab}, this practice 
is discouraged, but it is probable that in the future tlus accommodation may become 
necessary Tho hospital chargo for a pm ate patient is £4 Ids Od ($23 50) a 
week, medical fees being charged m addition. Sometimes patients who cannot 
afford these charges arc admitted to this ward, under such conditions tho hospital fee 
is reduced to £3 3 0 ($16 00) per week, and medical fees are also reduced This 
figure leaves the hospital a small margin of profit since the cost per bed in the 
whole hospital works out at £2 17s Gd ($14.50) per week, incidentally, during 
1034, 3,500 patients were treated in the hospital, the average length of their stay 
being twenty one day3 

The kitchens, dining rooniB for nursing and resident staffs, quarters for resident 
medical ofheers, bedrooms for some nurse 3 and for maids, together with tho ad 
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nunfstnxtire offices, aie in a block, D which roughly raws parallel \rith the ward block. 
There is a central nillk room in the ward block whero all the feed luge for infanta 
am preparod. Tho hospital obtains tuberculin tested milk from one herd of cows, 
but for greater security this is also pasteurised In the milk room. Every nurse 
during her training spends six weeks in this department so that she becomes familiar 
with the methods of milk preparation. 

Connected with the main hospital block by a covered passage is a largo out patient 
hall, S larger than is common in America This department consists of a largo central 
I tali, grouped around which ore consulting and examination rooms, almoners awl 
registration offices, operating theatre isolation, plaster, awl eye and ear and throat 
rooms. Adjoining the operating theatre is a ward of twelve beds m which children 
are housed for at least one night after operation for tonsils and adenoids In the 
basement of this department is tho pharmacy with its separate waiting hall a 
buffet where parents and children can obtain refreshment at a email cost biochemical 



Pig. — view Of ward block showine folding window* A, warm room if bedroom 
for n ursine mothers or sick nuncn 0 Infant war L 


laboratories, workshops nnd storerooms. The sue and work of the out patient 
leportment may be gathered from the fact tlint the number of patients attendances 
Is over 100,000 a year and that in the some time 3,500 children pass through the 
small ward mentioned above. 

The orthoptic department has a staff of four trainers and is a teaching school 
for orthoptic trainee*. It deal* with more than 150 children a year and In not only 
the lnrgeet but aieo tra* tho flnt department of ltl kind in any children >» hospital 
in tho Britleh T.l- Together with tho orthodontic deportment It ie ot prewnt 
located in some old dwelling house* in tho hoepltal ground* which mil later be 
replaced by new buildings. 

The pathological laboratoriee, F are homed In a eeparato building and the lacreaw 
of research wotk and worke-e in rorent year* ba* rendored three and the biochemical 
laboratories Inadequate for their purport* Close to thl* block 1* the laundry 0 la 
which all tho hoepltal washing i* lone and In which something like three-quarter, of a 
million pieces are washed annually 




S36 


THE JOURNAL OF PFDIATRICS 


A u /win <7 Staff — The new nurses’ homo 1ms accommodation for 120 nurses, all 
having single bedrooms, and in. addition to recreation rooms there aro classrooms, 
cookery school, and a lecture theatre equipped with epidiascope and cinematograph 
which is used for lectures to nurses and medical students Nurses accepted for tram 
ing must be over the age of eighteen years and must produce satisfactory evidence of 
general education The number of nurses in trai n i n g is ninety mno, the courso 
lasts tlireo y ears, at the end of which those who adopt nursing as a profession 
usually proceed to an adult hospital for further three or four years’ framing 
There are thirty three graduate nurses distributed as follows 

Administrative Sisters 5 

Ward and Department Sisters 14 

Staff Nurses 14 

hone is allowed to hold the post of "sister” unless she is a registered "adult” 
nurse and has had experience in nursing children. The majority of "staff nurses,” 
le, tho post immediately below that of sister, are registered "adult” nurses, some 
of whom hare had previous experience m children’s nursing, wlulst occasionally one 
of our own graduate nurses occupies the post 

Any description of the hospital would be incomplete without mentioning two 
affiliated institutions First, about three miles away, set m a park of 20 acres, is a 
i ontinuation hospital containmg ninety beds to which children with tuberculous 
bones and joints and rheumatic heart disease may be sent for a prolonged period 
The system of treatment for acute rheumatism includes a stay of three months or 
longer m the children’s hospital, then for suitaole cases a period of six months to two 
vears at this continuation hospital and then a residential school Second, tho presi 
dent of the hospital, Mr C Kunzle, a Birmingham citizen of Swiss nationality, owns 
a ch iteau at Daros, Switzerland, ind during the last three years lias received there 
over 100 children suffering from a3tlima, pulmonary fibrosis, emphysema, chronic 
cough, tuberculous peritonitis, tuberculous glands, etc, who have remained for \ory 
mg periods of three months to two yeais The children are under tho care of 
Dr Burckhardt of tho Projuvcntute Blinder Sanatanum, and the hospital supplies 
one sister, one graduato nurse, one teacher and two nurses in training 

Research — Tho hospital strives to live up to the object laid down by its founders 
"to increase the knowledge of disease m clnldhood” by stimulating research Tho 
managing committee of the hospital spends on research what, for British hospitals, 
is a large sum of money, and in addition grants aro made from tho Medical Besearch 
C ouncil and from the University Besearch Funds A research scholarship of £400 
($2,000) per annum is awarded on my recommendation, the present holder (Dr 
Carey Smallwood) is carrying out hnematological research, facilities are also given 
for two other research workers to lice and board m the hospital but without re 
muneration and at the moment there is a vacancy for a rheumatism research 
scholar for a period of two years nt a salary of £300 ($1,750) per annum The 
senior biochemist (Dr E M Hickmans) receives a personal grant from the Medical 
Besearch Council on the understanding that she spends half her time in research In 
the past a considerable amount of research work has been done on bono dyscrasias 
in general and on renal and < oeliuc rickets in particular, in the course of which much 
viluable help lets been received from the radiological department (Dr C O TcaB 
and Dr E Thorpe) , eoelinc disease and infantile atrophy Amongst tho subjects 
which have occupied our attention now and in recent vears are tho anaemias of in 
f int \ and childhood, tho anti anaemic factors of vcost, the lipids in antenna, the 
problems of tuberculosis of the childhood tvpe, the spread of ward infections 
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amongst mfunt a tlie relation of vitamin A to coeliac disease the control of scurvy 
ascorbic acid and the value of qualitative tests of ascorbio aeid in the urine as 
tin index of latent scurvy a comparison of the anti rachitic effect of sunshine and 
•kyshine in Birmingham with that in the open country acuto rheumatism 

The hospital is delighted to receive accredited workers from overseas, either as 
research workers or graduate students, and it may be a matter of interest to note 
that our pathologist, who came from tlio Babies Hospital, New York, on the recom 
m mutation of Dr Kustin McIntosh and Dr Alan Brown, aad tho resident medical 
officer who was sent to us from Boch eater N Y , by Dr 8 W Clausen, are Canadians 
and University of Toronto graduates. 

I have now been on the staff of the Children s Hospital for twenty four years 
and for a great part of that time have had a ahnro in the development of Its policy 
t hero fore any attempt an my part to assess the hospital s progress snl contnl u 
tions to paediatrics, and to apportion praise for this, is a matter of onslderubie 
difficulty which I approach with diffidence, Thoro is no doubt that in tho pursuit 
of science, buildings and equipment are always secondary considerations and that 
it It men and women who count yet in splto of that truism, buildings and equip- 
ment do play an impoitant part At any rate prior to its move into its present 
quarter* tho Birmingham Children s Hospital was a parochial institution scarcely 
known outside Birmingham and regarded by the general hospitals of the eitv as a 
poor show which “cut no ice," and its staff had made but few contributions to 
paediatric research After the War, however a new ora opened and the hospital be- 
gan to toko it* proper place In the city, the reasons for this being 

(1) The vision of the managing committee and medical staff of a decade pre- 
viously in planning anil providing the nucleus of tho present buildings. 

(2) Tho appointment as superintendent of a vuung man of energy and vision wh » 
had been thoroughly trained In hospital management (Mr H F Bhruupton) and 
who fortunately stiU remains with us to guide oar policy 

(3) The realisation by certain member* of the medical staff that in spite of * tlio 
years that tho locusts had eaten on active service there wore some problems worth 
attempting to solve in the difficult times of peace 

Some two or three years Inter two other appointments were made which greatly 
stimulated our work, namely that of our present nursing superintendent (ills* E. 
M, Cockeram) and a biochemist (Dr E M Hickmans) In these early post war 
years nlso there spiang up a healthy friendly jealousy of Glasgow Children's Hospi 
tsl, and during this time WO believed that by our clinical work and investigations 
wo were beginning to earn a reputation for tho hospital It was therefore a great 
blow to find that the hospital was not even mentioned in the list rf British Children s 
Hospitals Which appeared in Abt's Paediatric* Chronologically tho next most im 
port ant factor in stimulating the development of the scientific side of the hospital 
was a visit I paid to the United 8tates and Canada in 1025 in the course of which 
many valuable lessons were obtained and great inspiration received On mr wav 
home I rend with great interest Abraham Plainer 's Medical Education but his stato- 
meat Mumming Great Britain flint 'pcdintrico with tho traeption olrealv noted 
(Glasgow) docs not in the modem sense erist ’ fonnod tho smonldering fir, of jenl 
only of Glasgow Into n Home of intense envy onl anger Although thi» statement 
seemed to m» o triflo onfolt I registered o vow tlmt I would trr toy best to athnoloto 
my colleagues to wipe n\ruy tho reproach It Is not for mo to lay whether wo harr sue 
celled hot the fort that tho Editor has ashed for this ortlclo nod that wo sro do- 
llljhted to receive many visitors from oiirsens makes mo feel that tro oro beginning to 
brentho the name roreflerd atmosphere m which our friend* In Glasgow so doorvcdly 
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live! The last point which I would mention in the development of our clinic is the 
fact that in 192S “m new of tho importance of the research work earned on at the 
Children’s Hospital” the University of Birmingham raised tho status of the lecturer 
in diseases of childhood to that of professor, bringing the number of chairs in this 
subject in the Bntish Isles to four (five since 1933) 

Conclusion — The Editor has asked me to describe somotlung of tho spirit of our 
hospital. To put into words and define the things of tho spint is alvvnjs a difficult, 
nav, sometimes an impossible task, but to anyone who asks "can any good thing 
come out of Birmingham?” I would reply "come and see,” for we Bhould bo 
delighted to demonstrate the spint of the hospital. This spint may, I believe, bo 
expressed in four words happiness, loyalty, enquiry, semeo — all of which are es 
sentials if any children’s hospital is adequately to fulfil its purpose Tins hospital 
is a very happy place, we try by our actions to instil into the children that tho 
hospital is a place m which to get and to keep well and that health and happiness 
go together To this end the discipline is not rigid, all treatment and investigations 
being made as much a game as possible, and for this reason we do not hesitate to 
accept children for treatment in our speech dofect and squint clinics who are other 
wise in perfect health The idea that attendance at a hospital makes a child fanci 
ful and neurotic has been, in our view, completely exploded Loyalty the spirit of 
lojalty and helpfulness extends throughout all departments of the hospital, ad 
mimstrativo, nursing, medical, engineering, etc., everyone strives to make this 
hospital if possible the best hospital for children in this country Enquiry research 
is encouraged in every way, both in the wards and in the laboratories because we 
realize that without this stimulus the treatment of disease becomes stereotyped and 
eventually stonle, moreover, research is not limited to medical problems, and I 
might perhaps mention that recently it has included tho best type of paint for wall 
surfaces and methods of cleansing and sterilizing babies’ napkins Finally, as with 
all who work for the sick, wo have but one real object and that is to render the best 
service m our power to sick children and to give them the greatest chance to re- 
cover their health in the happiest possible surroundings 
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MORTALITY AND MORBIDITY 

T HE picture presented bj mortality stutiBties in the ImUd States 
for 1934 is somewhat less satisfactory than for 1933 or 1932 but 
rates were in geuerul below those for 1931 and pre\ lous jears Prc 
Uminary figures made available bj the United States Public Health 
Service 1 show a combined infant mortality rate of 58 for 1914 as tom 
pared with 66 for 1933 57 for 1932 bl for 1931, and 62 foi PbO 
Rates for diarrhea and enteritis iu children under two jears of age 
were slightly higher than m the preceding two years but still much 
lower than m 1031 or 1930 Deaths from pneumonia were increased 
over the two preceding jears but the rates for influenza and tuber 
culosis showed a marked decline The rates for diphtheria scarlet 
fever tjphoid fever and poliomyelitis were all favorable The two 
most striking increases were m the rates for measles and whooping 
cough, both of which rates were much higher than m anv recent year 
lhe actual rates for these diseases in the twenty five states having 
1934 figures available are shown m Table I for each of the past five 
years These are population rates — age distributions are not vet 
available 

Tabu: I 


Mortality From Certain Causes in the 25 Sta txs op tux United f+rvnea With 
Available Data bt Year 1030 1084 

(Population July 1, 1934 — 80 813 000 Live Births 1934 — 1,400 000) 


DEATHS 

1934 

1BJ3 

193 

1931 

1930 

Per lfiOO Live Births 

Total infant mortality 
Maternal mortality 

58 0 

54 

o0.O 

5 0 

T7 0 

5.0 

610 

<L2 

0° (1 

6.2 

Per lQOfiOO Population 

Diarrhea and enteritis (under 

11 1 

10 0 

103 

14 0 i 

17 8 

2 yr) 

Measles 

Whooping cough 

Scarlet fe\er 

Diphtheria 

Acute anterior poliomyelitis 
Meningococcus meningitis 
Influcnxa 

Pneumonia, nil forms 

Tube real oou all forms 

4_ | 

51 

2.0 

2 7 

00 

08 

15 w 
78,° 

54 3 

1 o 

3_ 

2.0 

29 

00 

1 0 

3 * T 
693 

50 6 

1.5 

4 1 

l: 

1 3 
°7 V 

77 1 
000 

2,5 

T5 
_ l 

4 1 

1 9 

2 1 

24 8 

SI / 

047 

2.9 

4 - 

1 H 

4 0 

1 1 

3 1 

18.5 

j 83 0 

63.0 


Flffurea token from Public Health Report*, U S. Public Health Sen lev Mi l No, IT, 
April 21 1115. Tho atatca Included are Alabama, California. Connecticut. DUtrict of 
Columbia, 1 Geoi-Kbc Idaho. Indiana, Iowa. Kanaoa, LoulMarva. 

Mlnn«otX Montana Vebra.ka, Now J«r*e> New York, tLTi^ni 

laland. South Dakoti Tenne*aee Virgin!. <MU ^ 

Illinois, and North Carolina are aUo Indoded In some of the rate*.) 
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Diphtheria death lates for the countiy as a whole have not declined 
as lapidly in the past foui years as lesults m those states actively 
piessmg for piesehool child immunization have shown to be possible 
This fact explains the selection of diphtheria pievention by the Com 
mittee of State and Piovincial Health Authonties of Noith Amenca 
as the subject for special emphasis m May Day health activities this 
yeai Anothei incentive to lenewed effoits towaid securing a popn 
lation immunized against this disease comes from the simplification 
ot pioeeduie incident to the peifeetion of alum-piecipitated toxoid 
The adoption ot this agent as the one of choice foi public health pur 
poses seems to be generally favoied at the present tune Its safety 
and eftectiveness, used m a single injection ot 1 c c (7 5 to 10 0 units) 
have appaientlv been adequately demonstrated 
As to the incidence of lepoi table illnesses, measles and whooping 
cough were unusually pievalent thioughout the countiy, accounting 
foi the high specific death lates alieady lefened to and piobably also 
to a degiee toi the lughei pneumonia late Poliomyelitis showed n 
high incidence in the Pacific and Mountain states, but the general 
picture thioughout the countiy was not alteied Influenza remained 
generally inactive thioughout the yeai, but 1935 opened with a mild 
ware of activity in piogiess Scarlet fever also had not been pieva 
lent but was geneially on the mciease at the beginning of 1935 
Exclusive of data on lepoi table diseases which, bemg communicable, 
tend to raiy in incidence fiom yeai to yeai, and m contiast to the 
large mass of statistical data available on inoitality lates, theie hare 
nevei been available any adequate data on the incidence of illness 
from diffeient causes and among diffeient age gioups Bailing a few 
local studies such as those in Hageistown, Md , very few investigations 
have been made of moibidity Collins 7 has recently published exten- 
sile figuies collected by the United States Public Health Service on 
the numbei and tvpe of illnesses occuinng witlim a given year among 
9,000 families visited every two to foui months, lesident m 130 local 
ities m eighteen diffeient states and comprising 39,185 individuals 
A comparison of the incidence of illness discovered in this way may 
be made with the mortality lates foi conespondmg states to gire a 
lough pictuie ot the expected fatality fiom diffeient conditions at 
different ages Foi example at all ages collectively, respnatory dis 
eases in this study lepiesented the same piopoition of all illnesses, 
as they lepresentecl ot all deaths in the conespondmg states, but they 
constituted a much higliei proportion of illnesses than deaths at each 
age subdivision of childhood It appears that illness lates are high- 
est undei fire reais and next between fire and ten yeais of age, 
whereas death lates are higliei aftei fifty-five yeais than undei fi' e 
and are extiemelj low between fixe and ten yeais The fatuhty of 
illness is lughei aftei titty -the jears than at any eailiei age* In the 
jears befoie maturity, bower ei, the geneial fatality of illness is high 
est undei five yeais and lowest between five and ten jeais 
Such studies if conducted at legulai internals, would give rateable 
information as to the changing pievalenee and severity of different 
diseases, and offei a rough measuie ot the piogiess made in the pre 
vention or modification of each 
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EFFECT OF DEPRESSION ON THE HEALTH AND GROWTH OP CHILDREN 

Eliot reviewed tlie literature on tins subject in tins senes of critical 
reviews last year 8 Further evidence has been amassed during the 
year pointing to higher illness rates among the indigent than among 
the general population, and one such report 0 indicates that these rates 
are higher in those families made poor by the depression than in those 
previously accustomed to n low standard of living It has always been 
possible to demonstrate higher illness rates, ln D hcr mortality and 
poorer standards of growth among the low income classes than anioug 
the well to-do, and as the proportion of the population m the lower 
income brackets increases, it is reasonable to assume that the health 
and growth of certain children are being adversely affected A com 
parison of largo groups including all classes today w ith similar groups 
during prosperous years however, need not demonstrate these effects 
The general trend toward better hygiene and nutrition operating with 
the majority of children may mask the adverse influences upon the 
cluldren. of the unemployed or poorly employed who ure still iu tlu 
minority Actually many investigators have been unable to demon 
strate any mass evidence of retardation of growth among large groups 
of children after five years of continuing severe economic stringency 
For example, Palmer 10 has made a comparison of annual weight gums 
of elemeutary school children in Hagerstown, Md in two periods 
the first, 1921 1927 and the second 1933 1934 He found that the in 
crements, while on the average definitely smaller for each grade in 
the latter period were not smaller than occurred in single prosperous 
years Here also the gains were strikingly smaller for the children 
of persons receiving aid than for those not so situated but this dif 
ference wrb no vv nler than between similar groups in prosperous j ears 
Newman 11 also reports similar findings in Great Britaiu numel}, that 
the depression has not measurably increased the amount of illness or 
malnutrition or the number of deaths among children — quoting from 
his report “ the general health and nutrition of the population 
of England and Wales, taken as a whole, was well maintained m 
1933 there can be no question that the nutrition of the English 
people is better today than at any past period of which we have record 
Tins circumstance is duo to tho increased care and devotion of 
the mothers and teachers to manifold forms of voluntary service and 
to tho public provision of insurance benefit school feeding and medi 
cal supervision ' We are therefore not warranted ui beiug too com 
placent, but there is nevertheless justification for real satisfaction in 
the net results of community efforts to provide for tho physical needs 
of children. 

PUBLIC HEALTH SERVICES 

In the first review in this senes 11 it was pointed out that changes 
nicident to the depression had not only interrupted progress m the 
development of state municipal, and private services for the better 
ment of child health but had actually caused serious interference w ith 
the activities of those already established in niuny parts of the country 
In the second review* the changes incident to tho depression were 
dealt with in more detail, and it was made evident that tho facilities 
for meeting the health aud medical needs of children f» large sections 
of the country were far from adequate Appropriations aud expen 
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of Hotheihood and Infancy, but in geneial, emphasis on pieventivc 
medicine has lagged It is hoped that the new Institute of Hjgiene 
and Public Health m Rome will stimulate mteiest ni this woik Italy 
has recently greatly extended the protection affoided woiking motheis 
through a deciee 18 which piovides foi compulsory leave of absence 
from work befoie aud aftei confinement, oppoitunity foi musing, 
insuiance benefits, and investigation of maternal deaths 

Sweden’s system of mateimty benefits is an example of social in- 
surance supplemented by national treasuiy contributions Umnsuied 
women with low incomes receive cash benefits foi thirty days at the 
time of confinement, while msuied mdustiial workeis leceive these 
foi fifty-six days and in addition fiee midwife attendance, 01 hospital 
care if needed Application must be made sixty days befoie the ex- 
pected confinement, so that some prenatal caie and plans for adequate 
delivery can be ai ranged This system also allows foi subsequent cn 
lollment of the child in chdd health centers 

It is most difficult to appraise the value of health sei vices fiom wnt- 
ten lepoits The plan may appear excellent on paper, but much de- 
pends upon the quality of woik done, especially upon the training and 
abihty of peisonuel, and one cannot make an estimate of these with- 
out close obseivation of woik in pi ogress When political considera- 
tions dominate, the reporting evaluation is even moie difficult One 
even questions whetliei the lepoits of foreign visitois who acqune 
their information fiom hasty pieananged inspections 01 conveisations 
with officials are really indicative of actual conditions Reports from 
Soviet Russia relating to the progiess of child health woik bung all 
these questions vividly to mind The observations of Newsholinc, 
however, aie of gieat mteiest 10 

Child health activities m Soviet Russia have advanced fiom almost 
negligible levels to most extensive piopoitions undei governmental 
auspices duung lecent yeais This pi ogress has been gieatlj facili 
tated by the virtual tiansfei of the care and control of children fiom 
patents to the state and the mci eased concentiation of infants and 
children in public niu senes, schools and camps It has gone hand in 
hand with velfaie legislation affecting the economic and social status 
of women during pregnancy the availability of medical care and (he 
extent of health education It has obviously been letarded by the 
dearth of adequately ti allied physicians and nuises To show the 
lapidity of change theie weie m the towns of RSFSR 0 ni 1934 
263,000 beds in cieches as against 34,000 five yeais pieviously, and 
there were in villages in the same j eai 329,000 permanent and 3 , 50 O,O 0 G 
seasonal beds as against 2,500 permanent and 101,000 seasonal beds 
five j ears earliei Cicelies house infants fiom two months to three 
years, sometimes to five >ears of age, while their mothers woik in 
industry ITealth service is piovided m connection with these, as veil 
as m connection with kindergartens, which eaie for cluldien fiom the 
ages of three to seven yeais, and schools and camps, which care for 
older children Fiee attendance at infant consultation centers is also 
generally provided and is often made a condition of the mother s re 
eeiving matemitj benefits Newsholme states that the tianuiig, 
hygiene, and pitcautions against infection m the cieches are intelli- 
gent and the quality of the provisions made for the hygienic and 

•Russian Socialist Federated Soviet Republics 
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medical care of infants bears comparison with any similar arrange 
ments in western countries, and in quantity it is vastly greater ” 

There is in Russia no separation between clinical and preventive 
medicine because both, institutional and domiciliary care have been 
socialized There ib reported to be close cooperation between home 
medical attendance, and the health work m cr&iheq and consultation 
centers 

Care of maternity m Soviet Russia is of special interest because of 
the attention which this subject deserves and is receiving in the United 
States About 90 per cent of births in cities in Russia are now in 
institutions new maternity hospitals having been provided on a liberal 
scale Special consultation centers for pregnant women ha\e also 
been established m all large cities In rural areas however, only about 
20 per cent of deliveries are m institutions Since the great niajoritv 
of women in these areas are dependent upon nndwnes or relatives 
the government has recognized the urgent need for more adequately 
trained midwives by providing a number of training centers Insur 
once provides women in industry with extensive maternity benefits 
including full wages during absence from work due to pregnancy and 
confinement and money allowances during the nursing period Infant 
mortality was reported for European Russia as 275 deaths per I 000 
live births in 1913, 186 m 1927 and 141 in 1930 The rate for Moscow 
was 130 9 and for Leningrad, 141 0 in 1929 The birth rate in these 
oitiea in the same year was 22 and 22 1 respectively , this despite the 
fact that in Moscow recorded abortions were fal per cent m cxce^ of 
normal births Abortions were estimated to be ten tunes as numerous 
in 1929 as they were in 1922 Newsholme s description of medical 
education under the new regime and experience with regimentation 
of medical services elsewhere lead one to be somewhat skeptical as 
to the present quality of the various medical services described One 
cannot doubt, bowevei, that present conditions represent real progress 

There would seem to be little doubt that America has in recent years 
made more progress in the study of the child, especially of lus health 
and medical needs, than has any other country We undoubtedly have 
more physicians and other workers well equipped as specialists m the 
care of children This review of activities in foreign countries raises 
the question as to whether we have as seriously faced the problem of 
making preventive health services, as well as medical services avail 
able to all classes in all communities With far fewer resources and 
greater handicaps as to adequacy of trained personnel, it would seem 
that other countries have been attempting to do more to assure a 
minimum of health protection to all These considerations give point 
to the plans of our federal government for promoting maternal and 
child health and for general public health protection as embodied m 
the present revision of the Social Security Bill ’ 

the social security bill 

The House of Representatives has recently passed the so-called “So- 
cial Security Bill* (HR 7260) and at the present writing this bill is 
awaiting consideration by the Senate Finance Committee This is an 
omnibus bill providing the means for protection against a variety of 
social hazards, a number of winch have indirect bearing on child 
health but wc are here concerned primarily with those provisions for 
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direct maternal and child health and public health services Title V 
of this bdl, “Giants to States foi Maternal and Child Welfare,” is 
divided into five parts Part 1, “Maternal and Child Health Serv- 
ices,” makes an annual appiopnation oi $3,800,000 for payments to 
states to cany out suitable plans foi such sei vices Twenty thousand 
dollars is gi anted directly to each State and $1,800,000 apportioned 
on the basis of piopoition of live births in each state Only such por- 
tion of these allotments shall be paid to each state as does not exceed 
one-half of the total sum expended by the state exclusively for carry- 
ing out the accepted plans An additional $980,000 may be allotted by 
the Seeietaiy of Laboi without legal d to the amount of state con- 
ti lbutions on the basis of financial need Tins equalization fund takes 
into account the gieatei need of health sei vices wheie resources aie 
least adequate Receipt of these sums is made dependent upon suit- 
able administration, supei vision, reports, coopeiation with medical, 
nui sing, and welfaie gioups, etc Pait 2 of Title V, “Sei vices foi 
Cnppled Cliddreu, ” appiopnates a sum of $2,850,000 annually to en- 
able “each state to extend and impiove (especially m mial aieas and 
in aieas suffemig fiom severe economic distiess) seivices for 

locating cnppled clnldien, and foi providing medical, suigical, cor- 
rective, and othei seivices and caie, ” This sum is to be allotted, 
$20,000 to each state and the lemamder aceoiding to need, but in this 
case the amount paid shall not exceed one-half of the total sum ex- 
pended Pait 3, “Child Weltaie Seivices,” appiopnates $1,500,000 
for cooperation with state public welfaie agencies, $10,000 to each 
slate and the balance on the basis ot linal population Part 4 m- 
ci eases the piesent giants foi -vocational lehabilitation, and Part 5 
piovides $425,000 “foi all necessaiy expenses of the Childien's Biueau 
m administering the piovisions of this title ” Oddly enough this pio- 
vision foi adnunistiation is made for one yeai only, wheieas the title 
to be admmisteied piovides continuing seivices 

Title VI of the “Social Secunty Act,” entitled “Public Health 
Work, ’ appiopnates $8,000,000 foi “assisting states, counties, health 
districts, and othei political subdiv isions of the states in establishing 
and maintaining adequate public health services, including the train- 
ing ot peisonnel ” The pumaiv puipose of this title is to secure 
foi a fai laiger pioportion ot the counties a full-time public health 
o-ganization, qualified to provide the essential seivices The amount 
allotted in this case is detei mined bj population, special health prob 
lems, and financial needs, matching with local funds is not lequired 
An additional $2,000,000 is piovided toi expenditme by the Public 
Health Sei vice foi investigation of disease and pioblems of sanita- 
tion, etc 

Thus a total of about $17,000,000 is appiopnated annually foi health 
services, $7,000,000 imder Title V foi maternal and child health and 
caie of crippled children to be administered by the Children's Buieau, 
and $10,000,000 undei Title VI to be adiunusteicd bv the United States 
Public Health Service foi geneial public health enterprises Considers 
tiou is given in the bill to the uneven development ot these services 
in different parts of the countiv, and especially to their general in- 
adequacy in ruial communities It is also lecognized that those com- 
munities least able to finance improvements aie, in general, those most 
in need of strengthening then facilities Xo consistent principle is 



CRITICAL REVIEW 


847 


followed, however, as to the amount of local participation in carrying 
the costs of necessary services required uuder the different sections 
of the bill It is provided that the bulk of the funds shall he spent 
locally under the direction of the states with considerable latitude as 
to programs and services but that certain standards shall be required 
by the federal agency 

The House of Delegates of the American Medical Association in 
special session went on record* 0 as opposed to the administration of 
an} health service by a lay bureau and specifically deplored and pro- 
tested those sections of the 1 Social Security Act’ (the original bill 
S 1130) “ which place in the Children's Bureau of the Department 
of Labor the responsibility for the administration of funds for these 
purposes ' (medical services for crippled children and for tho preser\ a 
tion of child health and maternal health) However at the Senate 
Finance Committee hearings on tins original bill a large number of 
physicians prominent m the field of pediatrics, lecorded their ap 
proval of these health provisions The organisation of tho federal 
government is suoh that the division of administrative responsibility 
between the two departments seems to bo entirely logical and moat 
certain to secure well planned and supervised service The assistant 
director of the Children a Bureau and the aoting director of the Divi 
sion of Maternal and Child Health are pediatricians with outstanding 
records of accomplishment and with the confidence of tho profession 
litle V will most certainly be administered by tins Bureau in close 
cooperation with and m many mstanoes be applied through, the health 
units operated under Title VI by the Public Health Service 

Some may seriously question the desirability of the federal govern 
ment’s further participation in local services winch the Social Security 
Act obviously provides, and many aro concerned as to the economic 
implications of some of the other titles of this bilL The appropria 
Lons under Titles Y and VI for health work are however relatively 
small The health conditions in one section of the country are of vital 
concern to all others, and tho problems in some sections are far more 
difficult than in others, a small equalization fund therefore seems 
vv arranted Furthermore the federal government can make available 
expert advice and general information which local communities aro 
often not in a position to secure for themselves- There is every mdi 
cation that both federal departments administering the health pro- 
visions under disoussion will grant the widest local autonomy consis- 
tent with the maintenance of a high quality of work and a suitably 
trained and qualified personnel * 

nOUBINQ 

Relatively little attention has been given in the past bj public health 
authorities in this country to tho effect of bad housing conditions upon 
child health, except so far as they concern water supply, sewage 
and garbage disposal, or adequate cubic feet of air space It has been 
noted that in England health authorities have been placuig great em 
phasis upon slum clearance and low rent suburban residence building 
as a public health measure of importance Othci countries in Europe 

Th« nctuit present written un/oi tanatel> witholda from tins Children a Bureau 
my nl mini* troUv* control o*er tho selection, tenons of office, and compensation of 
personnel *ecured under thc*e anuit* (Title V See. 501) 
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have been givuig adequate liousmg consideiable attention, and the 
accomplishments of Vienna aie of special mtei est 21 A new interest 
in this subject has recently been developing in this country, piimauly 
as a lesult of the seal eh for useful public works projects Health 
officeis have begun to realize the possibilities for improving public 
health through encouiagement of slum clearance campaigns, and a 
number of studies on the relation of housmg to health have appealed 
in public health journals 

It is not difficult to demonstiate a sti iking correlation between lesi- 
dence m slum areas 22 and abnoimally high morbidity and moitality 
lates, but it is rather difficult to demonstiate that these relationships 
aie due to the housmg conditions pei se, and not to legulaily asso- 
ciated conditions such as lace, ignoiance, poveity, and oveiciowdmg 
Health authorities have not felt eeitain that without changing these 
othei conditions, mere tiansfeience of families fiom dilapidated slum 
buildings to modem tenements would maternally impiove health con 
ditions Recent studies 23 do suggest, liowevei, that the condition of 
the house itself and its immediate smioundings aie of leal importance 
and that the tiansfeience of families fiom condemned buildings to 
modem low-cost structuies lesults m an immediate and definite ini 
procement in moitality and morbidity lates Tkeie are of course ac- 
companying changes in living conditions which are inevitable and 
which maj explain the impiovement, but these desirable changes aie 
not easily secuied without the housing piogiam 

PARTICIPATION OF PRACTICING PHYSICIANS 

Dui mg the late twenties tlieie was evident in many communities a 
deteimination on the part of public health authorities to achieve certain 
goals, as foi example, the immunization of the child population 01 the 
examination ot the piesehool childien, by lelianee upon publicly sup- 
ported agencies This policy was never piosecuted to the point of serv- 
ing adequately the child population 01 of closing a fiuitful field to the 
pin ate piactitionei, as the White House Confeience suivey 21 clearly 
demonstrated It was nevertheless earned beyond the stage of demon- 
stration and ofteied to many who might better have turned to their 
personal physicians The economic difficulties of the emly thirties have 
operated to collect this tiend The lestuction of public health funds 
has in many instances ioiced the health officer to lehnquisb routine serv- 
ices and to look upon himself as a champion and piomoter of these 
services ratliei than then piovidei On the othei hand, econonnc con- 
ditions and the low incidence of illness have made pieventive health 
pioceduies seem more worthy of cultivation to practicing physicians 
The same foices ha\e, however, increased the proportion of those unable 
to pay for preventive procedures As a result, there have been man} 
evidences ot cooperation between departments of health and local medi- 
cal societies in woik directed toward the establishment of more sat- 
isfactory relations, and especially tow aid a gi eater participation by 
private practitioners in broad health movements 

An article bj the Bureau of Hedicul Economics of the American 
Hedical Association 2 -* discusses a number of local movements and m 
dicates then wide dneigeuce in method but their common purpose 

Space does not peinnt a consideration of the effects upon child 
health services of the vanous plans now in operation, or the direction 
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of trends m different communities So far as they strengthen the tsea 
between the personal phvsician and the family and increase rather 
than diminish the acceptance of the important health procedures these 
changes may be accounted evidences of progress 
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FOURTH ANNUAL MEETING OF THE AMERICAN 
ACADEMY OF PEDIATRICS 

June 11 and 12, 1934 

Panel Discussion on the Ductless Glands 

Leader R G Hoskins, M D , Boston, Mass Assistants C A 
Aldncli, MD, Winnetka, 111 , J B Collip, MD, Montreal, Que , 
Mun ay B Gordon, MD, Brooklyn, N Y , Henry F Helmkolz, MD, 
Rochester, Minn , Iivine McQuarne, MD, Minneapolis, Minn, A 
Graeme Mitchell, M D , Cincinnati, Ohio , E Host Shelton, M D , Santa 
Baibaia, C'alil , and Futz B Talbot, MD, Boston, Mass 

The Panel Discussion on Ductless Glands was called to order at 11 30 am by 
k G Hoskins, MD, Harvard Medical School 

CHAIRMAN HOSKINS —There is something new nbroud m the land tncnvr 
as “progressive education.” I know little about the progressive educators, but 
the} liavr introduced into American educational circles the so called “panel discus 
sion.” The idea of tho panel discussion is to get together a group of people, pref 
erablj people who have had some experience and ideas on some problem north 
discussing and have them “thresh out” the subject m public 

As the idea comes mto medical meetings, it seems to encounter a serious difficult} 
everyone wants to make a set speech, that is contrary to the spirit of the panel 
discussion We shall aim to interrupt by impertinent questions an} man who starts 
going too strongly on such a bent It is part of the technic of the panel discussion 
to lime questions come in written form from tho audience If time and abilit} 
of the group sene, ne shod undertake to answer any questions that are thus pre 
sented 

(Tho members of the group were introduced ) 

Dr Shelton chums to have no competence as a pediatrician and comes before 
you strictly as an endocrinologist Apropos to his claim of knowing nothing about 
pediatrics — ho practiced medicine in a Colorado community for seventeen }ear3 
delivered babies, treated epidemics, served as guide, counsellor and friend to the 
communit} for a hundred miles around I don't know whether the} lind pediatrics 
in that commumn but, if the} did. Dr Shelton was the man who supplied the 
pediatrics 

The next man in the group is Dr Irvine McQunrrie, professor of pediatrics at 
Minneapolis It would be impertinent on m} part to introduce him to this audience 

Professor Collip is profissor of biochemistry at McGilL Ho is the first man, 
so far as I know, to have succc'sfull} organized research m ph}siology on a whole- 
sale plan His work on insulin and on “parathormone” is known to all of vou 
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The interlocutor on. the program ho*, for a number of years and in a f air ly in 
ofTcnaivo way practiced physiology In the meanwhile, for the past half doxen 
jears, he has been pi act Icing wlmt I ^oppose could best bo characterised as ro- 
ftearch peychlatry (Dr Helmholx, Dr intcholl, and Dr Gordon were then intro 
dueetL) 

X have asked Dr Helmholx to open the discussion by presenting the general 
subject of endocrinology as It appenn to a pediatrician who says ho does not know 
much about endocrinology He is going to survey for yon the field as it look* to 
the pediatricia n . We are in u very peculiar position in thin country economically 
and scientifically Economically wo are surrounded with great abandonee — shoe 
factories that can make twice as many shoes as we can use 5U per cent more farms 
than we can use. Half the farmers in this country practicing agriculture os the) 
do could feed everybody in the country We have an abundance in the mm and 
scarcity among individuals. Our problem of distribution is a trying one sad I) 
in need of a much better solution. We are in a good deal the same situation in 
physiology, and particularly in endocrinology We have in endocrinology at the 
present time, a vast amount of perfectly substantial, well authenticated material, 
most of which has not yet got into circulation among tha men who can make prac 
Gcal use of it A good deal of t h is is still in tho form of raw material which will 
have to be “processed’ bofore it can be put to actual clinical use 

DB HELMHOLZ — The topic assigned to me is relatively simple because it is 
limited to a discussion of those disturbances which havo been proved to bo due to 
hyperfunction or hypo function of a gland of internal secretion and for which 
the appropriate hormone is available for general use or for which surgical inter 
ferenco is possible. I shall discu<*s only those endocrine disturbances controlled 
investigative studies of which have been carried on over a sufficiently long expert 
mental period to make possible a routine of treatment that can be carried out by 
the podiatnelnn 

A great many endocrine products have been placed on the market without adc 
qunto control and have been recommended for numerous types of dysfunction some 
of these products, in which the active principle has been isolated only in the last 
few years, are not yet rea ly for use by the practical pediatrician. It Is about this 
latter group that most of our attention will center this morning 

It is my present opinion that there are just three hormone* concerning which 
/investigation has been sufficiently controlled that they can be unreservedly reeom 
mended for use in pediatric practice I refer to the hormone of the thyroid gland, 
thyroxin, that of the pancreas, insulin, and that of the posterior lobe of the pitaitary 
gland, pitressm. 

The thyroid hormone vms isolated in crystalline form by KendolL Thyroxin must 
bo given intravenously and, on this account, has not displaced tho desiccated gland 
in the treatment of thyroid hypofuoction Clinical manifestations of thyroid de- 
ficiency depend on tlm ago at which the condition develop*. If the condition is con 
genital, the typical picture of cretinism soon becomes evident. Reserves of thyroid 
secretion from tlio mother delay the manifestation of Insufficiency nntil the child is 
from three to four months old. The picture of deficiency 1s so characteristic that 
it should not bo nustskon for anything else. If the patient has normal thyroid eecre 
tion for a fow months, trod then as a result of infection or some other factor tho 
thyroid gland ceases to make thyroxin, infantile myxedema develops. If dcstruc 
tion of thyroid tissue comes after years of normal secretion, tho ju\enilo typo of 
hypothyroidism develops. Tho earlier insufficiency develops and persists during tho 
first two years of life the less likelihood is there of normal mental development in 
spito of normal physical growth Early diagnosis and administration of thyroid 
hormone is most important. 
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In a scries of about 157 cases of exophthalmic goiter encountered at the clinic, 
the metabolic rate before operation aieraged +47 per cent before the use of iodine, 
since iodine has been given, tho average metabolic rate before operation lias been 
reduced to +16 per cent The mortality rate, which was about 5 per cent before the 
institution of treatment by iodine, has been reduced to less than 2 5 per cent Of 
those patients who were not operated on, two who refused operation died withm a 
v e ir Geographic situation apparently play s n large part in the soverity of this 
disease, which fact becomes evident when one compares the figures from tho region 
of tho Great Lakes with those of the Atlantic seaboard 

Tho use of insulin in diabetes is so standardized that at present it can bo used 
by anyone who can carry out routine examinations for sugar and who can presenbo 
a weighed diet Some have gone so far as to presenbo a regular diet anil to con 
trol glucosnna by sufficient administration of insulin Tho clinical entity, hyper 
lnsuhmsm, which condition is the result of tumor of the islands of Langerhans, is 
now generally recognized Not so common as hyperthyroidism, it nevertheless is a 
definite condition, which can be cured by surgical removal of the pancreatic tumor 
The relation of the hypoglycemia to convulsive disorders is of special interest to the 
pediatrician. 

A third gland which gives well •ecogmzed symptoms of botli hypofunctmn and 
livperf unction is the parathyroid What relationship there is between liypofunction 
of the parathyroid gland and infantile tetany at present has not been determined 
That the parathyroid gland may play an intermediary part seems probablo Marked 
hypertrophy of this gland in experimental rickets of chickens is ovulenco of the 
effect Infantile tetany, as well as idiopathic tetany of older children, is at present 
not permanently controlled by parathyroid extract, and thoy seem to recur after a 
period of return to normal. Hypersecretion of the purathyroid gland lias been shown 
to produce a great variety of clinical symiptoms, most outstanding of which are 
hv percnlcemia, and hypophosphatemia and hypersecretion in the urino of both cal 
cium and phosphorus The disease of bone, osteitis fibrosa cystica, and simple ostco 
porosis without cysts, and renal lesions of different type 3 are all tho result of 
hyperfunction of the gland, usually caused by an adenoma. Successful removal of 
tho tumor will cure the disease unless the kidneys have been too badly injured 

Crystalline cortm is also available at present, but Addison's disease is practically 
unknown in childhood, so that it does not concern us at present Whether tho 
syndrome of precocious sexual development, hirsutism, adiposity, and hypertension 
is due to excessivo secretion of the gland is at present unknown , it is known, how 
ever, that removal of the suprarenal tumor will relieve tho condition and bring about 
return to normal 

With regard to tho use of pitressm nothing need be said It is well known 
that diabetes insipidus can be controlled temporarily by the use of hypodermic in 
jections of this substance 

The pituitary gland recenGy has been studied intensively, nnd new products bavo 
been produced which affect the pancreas and the thyroid, pituitary, mammary, and 
sexual glands At present it seems advisable, from the point of view of the pruc 
tical pediatrician, to await the results of carefully controlled studies before using 
such products 

With regard to the practical application of both insulin and pitressm, it is to be 
hoped that a better wav of administering them will be found than by tho hypodermic 
route, so tlint children will not bo m constant fear of the hypodermic needle 

HR McQUARRLE — IIow would epinephrine be cl ts 3 ified, as a drug or hormone! 

DR HELMHOLZ — Wo use it as a drug rather tlian as a hormone. It has been 
used in Addison s disease very extensively with practically no results. 
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Oil AIRMAN HOSKINS — -Dr Shelton, what 1 b your impression of the implica 
tion that hypothyroidism la a tingle entity? 

DR SHELTON — Hypothyroidism con give rite to different cHnlrol pi etui os In 
the first place during the tinge of development, one should think of the thyroid 
hormone aa ono of tissuo differentiation. If tho inherent destiny of the germinal 
protoplasm ia interfered mth it la obvious that other endocrine glands would bo 
come seccmdnniy involved. Thai the tonninol picture would be a pleunghmdulnr 
one. There are many conditioning factors Myxedema is only ono svmptt in nf tin. 
hypothyroid state frequently a terminal one at that The diagnosis of hypothyroid 
i«m should never rest on tho presence of myxedema alone. 

OI TAT R M AN HOBKP 18 . — Hypothyroidism aa I conceive it, is e« ntullv two 
different conditions One ia marked by a general 1 thargy sluggiehneaa of mentality 
and of metabolism There ia another typo of hypothyroidism which, I think, is just 
as genuine an entity in which tho picture ia not one of lethargy but of irritability 
This, I think, Dr Gordon might toll about. 

DR. MURRAY B GORDON — There are two types of hypothyrol lism in elnl Iren. 
I take issue with Dr Shelton an tho term “myxedema. There is a great leal rf 
confusion in the literature as to tho term cretinism * in this country Cretinism 
is need interchangeably to designate cndemio cretinism and sporadic cretinism win h 
some of us would rather call childhood myxedema Cretinism is a condition lue to 
endemic conditions and only partly due to hypothyroidism. Aa a result of a study 
of all tho caaea reported in this country I feel that ao-caffed cretinism differ* from 
that seen in Europe in that it is due to hypothyroidism and is not endemic. Some 
of these children with deficient thyroid activity hnvo myxedema, and somo Iiavo not 
In suggesting the term “childhood myxedema ' about fifteen ycara ago perhaps I 
was not correct in using the term for all tho cases, but tho original classification 
included both childhood myxodema and the hypothyroid state in children. 

Hypothyroidism, or childhood myxedema, consists of two type* tho first ia tho 
typical, fat, pudgy, lethargic child with myxedema or pitting of the skin the second 
is the hyperexatablo child who is not fat and who doe# not present any myx 
edema. Both types have a low basal metabolic rate in addition to retarded 
carpal bo no develop ment , and both will show improvement following the admin is tm 
tion of thyroid extract. You can compare tho effects of thyroid extract in this 
type of cose to the relationaliip between tho effect of luminal an! strychnine. V 
■mnTl dose of or gr in tho second type of child will have a sodntivo effect 
and si the dosage ia gradually increased over a period of months a tolerance point 
will be reached, beyond which a large dose will produce hypenmtsbility Tills Int 
ter doso depends upon tho autogenous amount of thyroid extract present in tho in 
dividual. These two conditions of myxodomntoua and nonmyxedema to as hypothj 
roidism and the sedative and stimulative offccta of thyroid extract must l>o con 
sidered in any discussion of tho thyroid gland. 

CUAIBUAN HOSKINS —I think tho practising phjnlchm u prone to overlook 
tho fact that In the thjTonl oubatance we hate in effect, two drugs It enn haro a 
pronounced onabchc effect, c.nao a child to grow as much a. ten or twolio ineho 
in a jeer, and aerro a. a general quieting agent or it con bo pnJicd hard and 
can become a “whip” agent It happena unfortunately that thvroil i. need 
largely for tho whip offort when it i* prescribed o» a meeilcamont for hypolhy 
roidism. 

DB HELUHOLZ. — Some of tho cnacs to which Dr Gordon called attention have 
been dragmacd hyperthyroidism without exophthalmos bccuuso of tho irritability 
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and the slight goiter, ns it occurs m girls at about tho ago of puberty Wo luue seen 
a number of such c ises that have come m as examples of hjperthvroids with basal 
rates of -24 to -30 

CHAIRMAN HOSKINS' — That group of patients is largely overlooked in gen 
oral practice, and it is unfortunate becauso tlioy respond to thy roid medication as 
well as the other type It is rather curious that tho irritable type of hypothy 
roidism has been so generally oeerlooked In tho clnssic report of tho British 
Myxedema Commission in 188S, this aspect eens strongly emphasized tho hypo 
thyroid subjects studied showed ill kinds of irritabilite eeen to psychoses in some 
cases 

Dr nelmholz mentioned tho fact that the uso of parathyroid — "parathormone” — 
the father of eelucli sits at my right, leads not infrequentlv to a condition of re 
frnctorincss Tho patient censes to react to that preparation I would be glad if 
Dr Collip would give us tho rationale of why tho material ceases to bo active 

DR COLLEP In tho studies made during tho past y ear in my laboratory on 
the various nctne principles of the anterior lobe of tho pituitary, it was fonnd 
that continuous treatment of experimental animals with certain hormones leads to 
the establishment of a state of nouresponsneness on the part of tho treated animal. 
It was shown that the blood of an animal resistant to the thjrotropic hormone was 
capable of neutralizing tho e/Iect of the Hiyrotropic hormono in a fresh test annual 
Inch results opened, so to speak, an absolutely new \ istn in endocrinology 

The point Dr Hoskins has made is important It has been well known for 
a long period that an animal or patient treated with parathyroid extract known to 
be potent shows in a short time in somo instances, nnd in other cases after a longer 
time, an apparent resistance to this hormone 

In the short tune at my disposal I should liko to say sometlung about tho prin 
oiplo of imorso response and tho theory of nntihormoncs and to mnko it clear that 
my recent pronouncements on tlieso topics were of a thcoretn al nnturo The theory 
had its birth in our laboratory, because of certain proved facts This theory may 
he incorrect in ninny ways, but it is hoped tli it it will act as a stimulus to further 
work Tho laboratory worker is often necused of being impractical, but hero one 
may perhaps see a bridge from the laboratory to tho clinic, since tho antihormono 
theory can be applied quite ns well m the chmc as in the laboratory To be more 
specific, wo found, with Dr Anderson, that annuals treated for many days, weeks 
or months with an extract of tho anterior pituitary lobo of tho ox, pig, or sheep 
purified so that tho active pnuciplo which 1ms a specific stimulating effect upon the 
thyroid gland was borng administered in concentrated form, showed in the first in 
stance an elevation of the metabolic rate In the course of a fow days, however, 
the metnbobc rate roturned to normal, and as tho experiment was continued the 
motnbolic rato fell to -30 per cent of normal, which is the lovel of metabobsm 
of the hypophyscctomized animal During tho period of olovation of tho basal 
metnbobc rate, definite evidence of hyperplasia of tho thyroid gland was obtained, 
but after the metabolic rate had fallen to subnormal values, tho thyroid gland 
was diminished m bizo and quito comparable m its histologic appenrnneo with the 
resting gland of the hypopliysectomized animal Here, then, we had what at first 
appeared to be a peculiar, if net ridiculous situation. Tho administration of a 
highly purified hormone extract, which one felt represented a very positive stimulant 
to tho thyroid gland, actually produced, after a short period of definite stimulation— 
shown both by the elevation of tho motnbohe rato and by tho lustologic appearance 
of the thyroid gland a state of hypothyroidism comparable to tlmt seen in the 
hypopliysectomized animal 
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Wo found tliot the serum of theso chronically treated nnfmnU roelstant to the 
111)10110510 hormone was capable of neutralizing completely tlio thyrotropic hormono 
when the experiment was carried out on the most sensitive test object, the recently 
hypopliysectamised rat- At first wo were naturally In dined to think that we were 
probably dealing with an antigen antibody reaction, sinco the hormone extracts used 
contained protein- Other experiments, however which I cannot take tunc to 
describe, suggested the possibility tlmt wo vrero dealing with a true antiharmone 
and tho possibility had to be considered that tho antihormono or antagonistic sub- 
stanco Is present all tho time, and that our experimental results could bo explained 
on the assumption that wo had raised tho level of a substanco which wai already 
present in tho blood. A theoretical concept which follows from tins is somewhat 
as follows for each hormone there may be an antagonistic or antihormono an 1 
tho stability of on individual as regards any particular endocrino aflp**ct mnj depen 1 
upon tbe balance between the hormone and the respective antagonistic substance 
One might even look upon this hormone untfliormono complex as a ' buflVi s\n<oni 
In this way one might introduce a very definite quantitative aspect to tho theory 
Tt Is not posaible of course to detect tho hormone and its antagonist nmultnnecuslv 
since one or tho other must predominate. 

CHAIRMAN HOSKINS. — The prindplo Dr Collip introduced, I think, is revolq 
tlonnry It u going to necessitate the rethinking of the subject matter of tho 
whole field. Before, we hod to deal, for instance, with only thyroid excess or thyroid 
ihflcioncy but now wo have had introduced the complexity of an antithyroid sub- 
stanco, apparently just as noimal os the thyroid hormone itself. This fin ling um 
tenully complicates tho philosophy of the situation. 

There must have occurred to all of you tho significance of this principle when 
it comes to practical therapy If you put a baby on thyroid for example, and he 
promptly begins to develop antithyroid principle you are limited as to how far 
>ou can go Perhaps Dr Collip will discuss the possibilities that bo before ub in 
overcoming the handicap winch tho existence of antisubstonces sets up Parcn 
♦ Iictically I am inclined to bclievo Dr Collip has put his finger on tho reason why 
so much gland therapy has been futilo in tho past 

DB. CO LLIP — If this uork dovelops along the lino It is pointing it is really 
a very serious bombshell thrown into endocrino therapy but it should not bo cn 
tirely destructive. We should be ablo to treat patients much more rationally To 
glvo nn illustration, it la feasible that the case which you clinical me a rightly dl 
agno&e as manifesting a hypofunctlonal state of A B or C gland la perfectly 
normal so for as the production of a particular hormone Is concerned, but the 
trouble diej bo that there is too much of its antagonist It may bo tliat one gland 
produces both the podtivo substance and tho negativo substanco, or it may bo that 
tho antagonistic hormono is produced somewhere cite But my point Is tlmt there 
is in the normal a balanco between pooitlvo and negativo in regard to imlMluol 
hormones. If for instance yon havo a hyper ant ih 01 mono state that stato may bo 
recognized by actual experimental demonstration of the antagonistic substanco in the 
blood of the patient- 

My plea i B not that wo give up treatment bat that wo study tho patient from 
tho standpoint of tho hormone content so for ns reliable methods ora available 
Wo havo been experimenting along clinical lines with some of tho pituitary free 
turns, which we know now produce in rats horses dogs, goats rabbits nnd guinea 
rigs a hyper antihormono stato in these respective animals. 8uch extracts given to 
patients havo led to similar results. Wo have been able to detect tho antihormono 
for the thyrotropic substanco in the blood of patients whom wo havo Injected with 
this hormone. I may say tho case *htch Dr l D CampU.ll demonstrated yc*tcr 
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day in his lecture actually has tins nntisubstancc It may be a good thing to produce 
a hyper antihormonc state but let us dud out whether «o want to produco a hyper 
antihormone state or hyper hormone state before wo start treatment 

The principle of inverse response is well illustrated if we compare a normal 
guinea pig with a normal rat Tho guinea pig, as is well known, is highly sensitive 
to thyrotropic homiono of tho anterior lobe A small amount of this principle 
given to a guinea pig produces slight hyperplasia of the thyroid within a matter 
of hours, and after three Java marked hyperplasia, together with a definite elevation 
m the metabolic rate, whereas the normal rat is practically insensitive to ad 
ministered thyrotropic hormone If you tako tho pituitary of the guinea pig and 
determine the amount of thyrotropic hormone in it, you will find it is very small, 
almost negligible If you determine tho amount of thyrotropic hormone in the 
pituitary of the rat, you will find that it is rich in this principle I could go on 
giving other examples Smco tho rat has a lot of thyrotropic hormone in its pitu 
itary and is relntivolv insensitive to administered hormone, tho principle of in 
verso responso becomes evident that is to say that tho responsiveness of an indi 
vidual to admunstored hormone varies inversely with the hormone content or pro- 
duction of the individual’s own gland 

CHAIRMAN HOSKINS — That sounds like something now Dr Colbp, I know, 
from personal conversation, recognizes tho fact that this is something comparable to 
the old AVeber Fechuei law we all had to learn in physiology If 50 pounds of 
weight aro resting on tho back of your hand and you put an additional ounce on 
the pile, you feel no difference However, if you hnvo a 0 5 gram weight to start 
with and put on the same addition as before, you appreciate t very marked in 
crease in the weight Tho samo principle, I think, holds here If your patient is 
circulating hormone at a low level, tho addition of n little more hormone makes a 
significant difference If ho has i lot there already — and especially if it is buf 
fered by antihormonc — the addition of a considerable amount rnoro makes relatively 
little difference This is extremely interesting ns endocrino philosophy I think this 
audience, how over, will be more interested in what wo know empirically as to how 
we can overcome this sort of handicap Dr Shelton, this principle that Dr Colhp 
has enunciated presumably 1ms been operntivo during nil tho time you linvo been 
using practical gland thorapy How do vou tlunk you have circumvented it in the 
actual treatment of the patient? 

DR SHELTON — I don’t know that wc shall bo able to circumvent it There 
are several clinical arguments for tho theory and sev ernl against it In the first 
place, it is well known that some individuals with hypothyroidism or myxedema arc 
very sensitive to desiccated thyroid administration One may interpret this as mean 
mg that those susceptible have few, if any, antibodies to tlus particular hormone 
An individual with tho thyroid gland surgically removed or othorvviso destroyed is 
frequently susceptible to the hormone and may tolerute only a small dose of desic 
cated thyroid Likowjso I have seen normal individuals or so called borderline 
patients who could tako enormous doses of thyroid without elevation of tho basal 
rate In administering pituitary growth hormone, we have noticed that children 
seem to respond rapidly at first, then the response tends to continue on a plateau 
Even when the dosage is augmented, the increase m weight and height does not 
keep up in direct ratio to the additional amount of tho hormone introduced. How 
ever, we feel that perhaps this antibody effect may be circumvented by allowing a 
certain amount of tune to elapse between periods of treatment In other words 
we may learn that a period of treatment and a period of rest is better than con 
turnons treatment 
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0no of 11)0 children wo have had under treatment /or two vear* grew 5 i inch es 
on the growth hormone, growth practically reached a plateau at the end of this 
fame While aho was away in her home in Honolulu, without treatment she grow 
only 0 T Inch in thirteen moot ha Since aho baa returned, we have resumed nd 
ministration of the pituitary fraction. She has grown approximately ono inch in 
three months. I realise that the product we are using is on imperfect one per 
haps containing the sex fraction and the thyrotropic and adrcnotropLc fractions 
as well as the growth. If our little puti nt has become refractory to any of these 
however, we aro not aware of it. The fact remains that after a rest she has grown 
more on treatment daring tho past throe months than she grew without treatment 
during the previous thirteen month*. 

CHAIRMAN H08KIN8 — Thera is an old empiric rule that probably half an 
consciously has been baaed on this principle. It has been believed by shrewd prac- 
titioners that one gets bettor results on tha whole by intermittent medication than 
by continuous medication. That always seemed a rather stupid sort of arrangement 
but I t hin k we have Imre a rationale wn*ch makes it seem highly intelligent practice 

There will be other quutfions coming np in relation to tho pituitary os tho ills 
eussion proceeds. It is on impoitant gland, perhaps tho endocrine motor of Hi 
whole system A baby cannot develop normally m ntero without normol pitu tory 
potations which ho derives first from his mother and later from his own gland he 
cannot go through infancy in a normal way without pituitary su baton? o He needs 
it through childhood and when he comes to tho adolescent penod, ho re com plat el v 
unable to make the normal transition without a functioning pituitary 

From the practical point of view tho gland gets into every situation with which 
the pediatrician has to deal Wltother or not ho nxognJxns its presence it ia there 
as an Important factor in the total lifo-eituation of tho beby — both physically and 
mentally — and probably as an imiortant factor in personality I hope that v>o shall 
have tfme to go back to some of these points 

Reference has been made in one or two places so far in the discussion to tliu 
parathyroid glands Dr McQunrrie luis been thinking about these glands for 9"m> 
time, and I would bo glnd if he would take up the discussion at this point in rela 
tion to the practical aspects of tho parathyroid ns a contributor to welfare or ill 
fare.” 

DIt. McQUARBIE — I havo been thinking about tho parathyroids and tho poa 
sfble application of the theory in clinical eonlitions showing disturbances in tho 
functions of tho glands, namely, in the state* of hypofunction and hyperfanction 
We onconnter idiopathic parathyroid tetany frequently, and, while tho condition is 
not common, every one has had some experience with such case* os well as with 
infantile tetany which might be related. During recent years many cases have 
been encountered saruo of them m children, of hyperfanction of the glnn Is dua to 
tumor in some instances, or to glandular hyperplasia in others. 

I have wondered, since hearing Dr Colllp s paper in New York before the Fed 
crated Society a few mtnths ago, whether our case* of Idiopathic parathyroid tetan) 
may not in soma instances bo duo to overproduction of some an tisu balance. Again 
in the hyperparathyroid cases with hyperplasia, do they represent one phaso in 
the reaction to this mechanism! Dave some of the liypoactive cases gone through 
a hyperactive phase! We have all sorts of possibilities before us in the light of Ibis 
new work. 

Just as wo have diabetogenic and thyrotropic substances in the anterior lobe, 
Herts and Kranci, of Boston, Iiave recently discovered a para thyrotropic substance 
a substance which wJ cn injected Into animals produces very definite hyperplasia of 
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the parathyroid glands, that is, an increase in the number of parathyroid cells, en 
largement of these cells, and probably hyperfunction as well 

While any clinical applications will bo experimental for a long timo, in one of 
our patients with so called idiopathic paratliyroid tetany, wc have injected daily 
for a week at a tune some anterior lobo extracts already available to u3 m the hopo 
that these might possibly contain somo of the parathyrotropic substances which 
would tend to have a stimulating effect m such patients Since the first expen 
ment was not entirely satisfactory, wo are repeating it the second time The first 
study has shown that the calcium and phosphorus excretions are increased as they 
are in hyperparathyroidism Tho calcium and phosphorus of the blood lucre not 
so far responded as one expects them to on administration of the parathormone or 
in the presence of hyperactivity m tho caso of tumor or of hyperplasia of tho gland, 
but it is suggestive and certainly our approach to tho subject seems justifiable in 
the light of Dr Collip’s now hypothesis 

I would liko to say m connection with this th it refractoriness or immunity 
wluch is produced in hypoparnthj roid patients when tlioj recent the parathormone 
over a long period of time may be duo to one of several factors wluch ono could 
correct or avoid In addition to tho occasional interruption of therapy already re 
ferred to, the factor of dosago is very important It is remarkable lion sensitive 
these individuals are to small doses of paratliyroid substnnee, at least at the begin 
mng This fits in well with Dr Collip’s theory, I think Minimal effective dosages 
should be established for each caso and then adhered to Diet is another factor m 
this particular disturbance at least When the patient is getting n high calcium 
and phosphorus diet, less hormone is required Tho ratio of tho calcium to the 
phosphorus in tho diet, the total huso and acul m tho diet, and the hydrogen ion 
concentration or acid bnsc equilibrium in the body fluids, influence the activity of 
the gland very much Thcso factors certainly should be taken into consideration. 
We should do everything wo can with vitamin D, the acid base balance and lugli 
calcium in the diet without depending entirely upon the parathyroid extract Then, 
by giving the patient small doses from time to timo, wc can at least extend tho 
period of usefulness of that hormone 

The child who has hypofunction of the parathyroid certainly is an irritable m 
dividual Whether this condition is due to increased brum cell membrane per 
meabdity or to some otlior fundamental disturbance in cellular physiology, he is very 
irritable and shows mcronsod muscular tonus According to somo recent work, there 
is an increase of water contained m tho brain tissue in the state of hypopnrathy 
roidism Under such conditions tho cortical cells perhaps belinvo abnormally, as do 
the other cells of tho body 

In tho hy perparathvroid stnto the individual is less responsive There is a 
lessened neuromuscular irritability lie is hypotonic Ho may bo irritablo from 
pains in the bone due to tumor growth or cyst formation and to somo cluinges m 
the muscles, but he is not hvpenmtablo in the sense that the hypoparathyroid pa 
tient is I can say, from tho personality side, therefore, that this change m 
physiologic state makes a basis for disturbances m personality reaction Mental 
reactions beyond that I know nothing about You know so much more concerning 
tins aspect of the problem that I wish y ou would tell us about it 

OHAIEMAN HOSKINS — May I ask Dr Collip to interrupt Dr McQuarrie 
What is there m this idea that, as we give parathormone with a hypodermic needle, 
we are a long way from imitating the way nature gives it to the patientl We 
give at a single dose what may amount to several hours’ normal supply When this 
is used up, the patient sinks into a trough of total deprivation. Then we give ham 
another “bnmp ” Possibly all the peaks in the dosage stimulate the production 
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of tho antlsubetance I should like to know what Dr Collip tliinW of 

•tead of sotting op this * up- and down” situation, we sliould try as nearly aa feasible 

to carry the patient along on a plateau of dosage and at as low a level aa will suffice 

DE. CO LLIP -—The more frequently an extract is administered and the smaller 
the Individual dose, the nearer yoa are approaching Ideal conditions. Bat, of 
course, there are obvious limits to this One would like to know for instance, if 
this were carried oat n far os possible, whether by the redaction of dosago and by 
tho increase In tho frequency of injections, this antlhormone response would be 
avoided. In nature the absolutely normal individual *s various glands are pouring 
out hormones continuously at a certain deflnito rate It may bo normal for ono 
»peae» of a n i m al to have a slight predominance of the antisubstance whereas an 
other has a prodominance of the positive I have no absolute proof of this but I 
feel that the reason a doren dogs can be Jailed with the am aunt of pnrathjrod 
extract ono rabbit will thrive upon is a good illustration of this principle 


CHAIRMAN' HOSKINS — I think we have to assume this mechanism is not put 
in just to make troublo for tho endocrinologist. Bat it is sound as furnishing a 
lead at any rate to tiy to deduce wltat the ultimate significance of the mechanism 
is in the evolutionary process. We shall have to assume at this stage that it is 
a protective device to prevent the individual from overdoalng himself with Jus own 
hormone under the vicissitudes of life. Wo shall also have to anamo that there is 
a balance, ordinarily, so that tins regulating mechanism does not defeat its own 
purposo. A governor on on engine that shutB off steam when you want tho en 
gino to be pumping would l>e a poor sort of governor 

It is necessary to assume that the anturubstanco comes in only when the hormone 
rises for some special reason too high and has to be corrected so to speak An 
important aspect sometimes overlooked is the fact that the individual is not just 
a collection of adrenals and thyroids and stomachs and colons and things of that soit 
but a person with the personality that gives this ‘ mess of viscera its meaning That 
topic, I think, could be touched upon with profit by Dr ITcQuarrie Ho told about 
tho tendency to tetany which is verv interesting os physiology but what about 
these conditions in relation to personality? What difference does it make to the 
personality of the youngster? How much moro does the mother have to stay up 
nights with him becauso of his parathyroids? The influence it I ms on personality 
is the most important part of endocrinology Unfortunately we have been rather 
extensively indoctrinated on the 4 * influence of glands on personality* but tho 
doctrine” is sadly lacking in factual support Nevertheless, despite the abuse the 
topio has had at the bnmle of ixportorial scientists, it is still an Important topic 
There is one gland which, according to Biddle, probably dates back in im 
portanco to the prcterrestnal stage of our ancestral history — which has permitted 
us to gather for this delightful occasion today and without which our ancestors 
would have perished from tho earth— a gland which has been a paradox, especially 
to pediatrists. I am referring to the thymus gland, tha subject of Dr Graeme 
Mitchell's talk. 


DR MITCHELL — While tho subject of endocrine* should, beenuso of the Inter 
relationship of tho vnnoua sccrettona, bo conaljared together, thero are imlmdoid 
loterou concerning each of tho xncnllcd glnnd. of internal Mcretlon. In approach 
lag tho .abject of the thyme, gland, I trirf: to male clear that I am intcraitea in 
It a. . clinician who 1. faced dally mth the attempt to aolvo tho problem aa to what 
•lioold bo done m irertaace. m which tin. organ ponlbly, either by pmawre or by 
some other mechanism cause* symptoms. 
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Opinions concerning the thymus havo, liko tlio pendulum, swung from one end of 
the arc to the other Recently some pcdiatnsts, whose opinions must bo regarded 
with respect, havo intimated that the thymus gland never causes symptoms In 
such a control ersy it would ippear from a plnlosopluc point of new that the truth 
might lie somewhere between the extremes 

The literature on this subject is cluttered with a good deal of material based 
upon erroneous or unjustifiable presumptions regarding tho pathology, physiology 
and functions of tho thymus gland Those who have studied the subject expen 
mentally by observations on animals after the thy inns has been removed or by in 
jectmg extracts of it into animals lime often urged opposing opinions There 
nnses, too, the difficulty of translating to the human tho results of experiments 
on animals since it is possiblo tint the organ may line different functions in dif 
feront species 

I have made a mathematical analysis of a group of patients, some of whom lmd 
enlargement of the thymus gl ind according to rocntgcnogruplnc interpretation. 

For examplo, 197 patients could bo divided into four groups Eighty patients 
had enlarged thymus and symptoms, 3b had oulurged tlmnus but no svruptoms, 13 
patients had no enlargement of the thymus but did lm\c symptoms which aro often 
attributed to the tlmnus gland, and last, there was a comparative group of 3S 
patients without enlargement of the thymus gland anil without symptoms This 
nllowed analysis by means of tho fourfold table and gu\e a sigma of 2 20— the 
mathematical implication being that tln.se four groups come from the same universe 
or, in other words, that the symptoms mentioned (stridor, cyanosis, and convul 
sions) wero not inevitably associated with enlarged thymus 

If those 197 patients were divided into two groups, it was found that 11G had 
enlarged thymus according to the roentgenograms and eighty' one did not Of tho 
former group, 09 per cent had symptoms, and of tho latter group, 53 per cent 
Applyung the elu square test the sigma wus 0 39 — that is, these two groups had not 
come from the same umvorse, and tho svniptoms mentioned, therefore, aro more likely 
to be associated with enlarged thymus 

Of 80 patients who had enlarged thymus, there were 50 who had complicating 
conditions (congomtal heart disease, respiratory infection, and increased ultra 
cranial pressure) winch might equally well have been responsible for the symptoms 
That is to say, there wero only 24 patients m whom some other cause could not bo 
discovered for tho symptoms Applying statistical analysis to these two groups it 
was found that the sigma was 4 47 and that tho rate of incidence of symptoms was 
higher in patients with enlarged thymus who hud other reasons for these symptoms 
than in those patients who luid only enlarged thymus The implication here is 
that a child with an enlarged thymus and some complicating condition such as those 
mentioned is more liable to bavo symptoms than ono with an enlarged thymus only 

It is interesting tluit of 116 putients wath enlarged thymus 20 had pylorospasm, 
whereas, of 81 patients' without enlarged thymus 33 had pylorospasm That is, from 
a statistical viewpoint, there is nc obvious association between enlnrgod thymus and 
pylorospasm. 

CHAIRMAN HOSKINS — May I interrupt Dr Mitchell to extend my heartiest 
congratulations to bun foi having brought into his work an accurato calculatioa of 
probability We deal wath tilings m medicine all the time which are probably true 
or probably not true There are a great many open questions I think it is a 
definite advance that vve are beginning to calculate as accurately as can be done 
just what the odds are that a given assumption is true and what the odds aro 
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against it Ws can judge better uC we know the odd* arc, for instance 20 to 1 In 
favor of the assumptioa than if wo know only that there is aomo probability tha t 
it is true. 

What do you think, I)r Mitchell, of the remarkablo work on the thymua thnt hcu 
recently been reported from Philadelphia? 

DR. MITCHELL — Dr Hoskins previously called my attention to the recont work 
of Dr Powntroe in which there wus remarkable accelerated growth an 1 development 
in rats injected in trn peritoneal!} by a thymua extract made b) Hanson If con 
t lunation of tliia work properly controlled bear* out the original observation*, much 
•ignjficance can be attached to it 


CHA IRMA N HOSKINS. — We have been giving extract! to rats for a great many 
yean, and nothing hua ever before been aeon like a rat being weaned nt three 
days of age or giving birth to young at forty two day* of age buch precocity is a a 
startling a* would be that of a litti* five-year old girl giving birth to twins. That 
sort of thing ia out of the biologic picture us we liave known it bofoix Dr Rown 
tree’s picture* are convincing in thnt rats four days old wore set'll running arounl 
with coats of fur while normal rats raivd under tho same conditions but without the 
thymua extract could only waddle awkwardly about as little pink blobs 


DB. MITCHELL — I um going to recite to you certain viewpoints rather than con 
elusions, which summarise nty present view* on tho thymus It appear* that some 
of these statements can bo mode with a reasonable amount of assurance 


In some instances an enlarged thymus gland can cause pressure upon tho at rue 
tura in the thoracic inlet and lead to development of such symptoms os dyapnra 
suffocative attacks, crowing respirations, cough, and cyanosis. The symptoms men 
Honed occur with many other diseases and abnormal condition! and those aro per 
Jiape more frequent causes of all of them than is an enlargement of the thymus. 

An infant or child who has some cause for dyspneo, cough, and cyanosis, nuJi 
as an infection of the respiratory tract, congenital heart disease, and tho like, and 
who also hns an enlargement of the thymus gland Is more liable to develop these 
symptoms Probably the enlarged thymus may aid in their production, bat in sotuo 
instances it would be a factor which would be insufficient in itself to cause such 
symptoms. 

Prom tv statistical point of view there Is no significant association between an 
enlarged thymua and pvlorospasm. 

There is no proof that convulsions ore associated with an enlargement of tho 
thymus gland and tbe precence of convulsions even in a patient with an enlarged 
thymus gland should load to a suspicion that there may bo increased intracranial 
pressure, spasmophilia (tetany), or some other causa. 

An enlarged thymus gland according to roentgenogram! 1» by no means necc* 
sarlly associated with symptoms. 

Eten when sjTnptoms of obstruction ero present In nn Infant or eblld wllb nn 
enlarged thyrauj, search sllonld bo mndo for other possible causes. 

X have no solution to tho question of tbe rclotiotublp of sudden death when not 
explicable by some dlseotoroblo cause, to status thjmlcus lymphstlcus. 


OH AIRMAN HOSKINS -Dr RI Idle called our attention to bU W.ef in tb, Im 
portance of our nneoetrel thymu. gland. If a few minion jean, ogo It bed gone out 
of tho picture wo should not b»,u eomo into existence. Thero Is uno her gland the 
function of winch 1. each that If U bed net apponrod m our ItuU.ldnnl picture, 
aw tho time wo drew uur hr* breath w. ng.ln should not bo hem. I hero n*«d 
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Dr Gordon to talk to us about tlie adrenal gland and its relation to prvctical jk.m1i 
ntncs, and porlmps to touch upon its function in getting us past the intrauterino 
course of existence into the postnatal phase 

DR GORDON — Beforo going on to the discussion of the adrenals, I would bke 
to speak ubout tho thmius The question of the physical condition of the thymus 
must be absolutely differentiated trom the cndocrino aspect IVc feel that there is 
no definite physical knowledge us to the size of the thymus at \arious ages in in 
fane} and oven at the same ago in various children It tends to be larger in stont, 
well developed children and smaller in the undernourished and thin Information 
as to the bizo of tlu thymus by means of \ ny pictures may not always be exact, 
as the Bliadow is larger during inspiration than during expiration, tho stage of 
respiration in which the picture was f ikon is, therefore, of vast importance in 
judging tho size of tho gland 1'luoroscopie examination offers more information 
than one isolated \ ray plate One of the important steps in interpretation of signs 
and symptoms of thymic enlargement is standardization of tho methods used in 
making roentgenograms of tho gland — Pancoast's work should be studied bv even- 
one mteresteu m this part of tile subject As to the endocrine aspects — most of 
us had dropped the thymus us a gland of internal secretion, hut tho recent work of 
Rowntree, Jafte, and others mij b-ing it back into cndoerinologj In connection 
with tho effects of thymic ixtraiA, I wish to refer to the limited exjierience that I 
liavo had with tliMiiocreseiu m two cases of anterior pituitary deficiency or growth 
The patients were both liovs, one seven and the other seventeen vears old Me were 
unable to observo any effects on tho height in cither one utter several months of 
treatment It is probably unfair to judge the effects of the extract in the older 
boy as his epiphyses woro almost united 

Thero are several aspects of the adrenal which I should liko to disaws The 
first is the part vvlucli tho adrenal gland pluv* in tho transition from prenatal to 
postnatal changes especially in respiration It 1ms been known for some tune that 
the adrenal gland is very large before birth and that this increased size is due to 
the largo adrenal cortex. Immediately after birth there is a degenerative change 
taking place in tho adrenal cortex, this process goes on rapidly for tho first week 
and then at a lower speed for the first year It takes about two years before the 
medulla is absolutely differentiated, so that tho conditions m antenatal are entirely 
different from postnatal life Wo also know that m antenatal life there is a low 
oxvgen tension, a low oxygen saturation of tho blood, and that m spite of this the 
utilization of tho blood by the fetus is much greater than by tho mother Animal 
experiments linvo shown that tho responsible factor is the adrenal cortex We cannot 
go now into what these munal experiments liavo been, but it seems that the size’ 
of tho adrenal coitex is an indication of tho effect of the adrenal gland upon tissue 
respiration and that, upon the birth of the child with tho intake of a large amount 
of oxygen and tho increase m oxygen tension, the adrenal cortex degenerates This 
demonstrates that a large adrenal cortex is not necessary after the onset of pul 
monary respiration 

Anything which would interfere with tho normal interchange of oxvgen should 
show a persistence of fetal conditions This has been demonstrated clinically w 
two conditions Dr Goldzielier found at autopsy an absence of adrenal cortical 
involution m three cases of transposition of the great vessels with septum defect 
nnd marked cvanoais in infants of an age at which involution should already have 
occurred Goldzielier and I found that an increased respiratory rate is so prom 
inent a symptom in adrenal hemonhage of the newborn that wo suggest the term 
“pseudopneumonia of the nowbom’ for this condition This is due to an attempt 
of a damaged adrenal cortex to adapt itself to the new conditions present at birth. 
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Tlie diagnosis of rulromd hemorrhage in difficult and we found that only eleven 
case* ha vo been diagnosed during life out of the eighty-ono in the literature 
Golds! eh or and I have advanced the following syndrome of adrenal hemorrhage in 
the newborn with two group® of syrup* omi those due to acute adrenal insafficiancv 
and those produced bj internal hemorrhage The symptoms of acute adrenal in 
sufficiency are The infant presents the appearance of pneumonia without on) 
physical or i ray enlenee Tliurc arc present increased respiratory rate hyper 
pyrexia, cyanosis purpuric or petechial spots, and certain di finite chemical changes 
in the blood the principal ones being hypoglycemia ami an inrreaso in nitrogen 
metabolites. The symptoms of the nonendocrine elements are those of ony internal 
hemorrhage such as shock collajise weak and irregular pulse col I exti emit let air 
hunger, and increasing pallor Theso are especially marked if the hrinorrltagc is 
extensive and mar o\ eralmdow the symptoms of adrenal insufficiency The abdomen 
is doughy to tho touch, and there mny bo a palpable tumor in one or bjth kilnoy 
regions. 

Either set of symptoms may piedomlnnto anil give the different types o jytures 
which have been reported For instance Arnold reported his case fr m the new 
point of an internal hemorrhage alone while others have reporte! from the new 
point of acute adrenal insufficiency 

Adrenal hemorrhage may occur in other conditions in later life as m the run 30 
of acute infections and may present the same set of symptoms as foan 1 ui tl e new 
bom except that the respiratory rato is not as greatly increased. 

Tho next condition of importance is tliat of acute adrenal mnufflum Tin re 
soems to bo a lack of appreciation in tho literature as to the dlffeiemo 1 -etw o acute 
adrenal insufficiency ns exemplified in adrenal hemoirhoge and chronj adienal m 
sufficiency as exemplified in Addison * disease, In one we find an 0 ut< process 
taking place rapidly and in tho other wo find n condition which has spool ver a 
number of years in older children ra whom there have been metabolic nlimha n a 
especially to other glands of internal secretion, there the tw > pictures are mtirolv 
different. In acuto adrenal msafficiency tliere are the same symptom* as m hv*. j 
glycemin, high nitrogen metabolites, quQ perhaps nn increase in respiratory rate and 
high temperature. In chronic insufficiency the picture is really one of A hlison s dis- 
easo with a history of tabnculosis in either thi. patient or his family Boll has 
recently shown that an x ray diagnosis of the latter may be based cm the presence 
of calcified glands in tho region of the adrenal gland 

In acuto adrenal insufficiency os in ndienol 1 rmorrhage wo have advised treat 
m erit from throe approaches first, the administration of a potent adrenal cortical 
extract such as cortin, raterrennln, esehatin second, the administration of largo 
amounts of sugar either by intravenous injection or by liypodomioclvaia third blood 
transfusion of an adequate amount. In chronic adrenal insufficiency tho ndministra 
tion of a potent cortical extract is important as shown by Itowntrec The uso of 
glycerin extracts by mouth as adiocatod by Hoskins and Freeman wn> bo of somo 
benefit, os will the ingestion of food with sufficient vitamin content 

Tho adrenal gland sterns to have a definite mil a onto on sex. It Imi boon shown 
but not definitely proved that hyperplasia of the adrenal cortex during fetal life 
results in pseudohermaphroditism. Hyperplasia or neoplasm of tho adrenal cortex 
dnnn g infancy or childhood produces precocious puberty We were able to report 
ft few years ago the fifth case in the literature of this condition as it occurred in 
a boy three and one half years old. It is much more common in girls Another type 
found in females between tho ages of thirty five and fifty year* and known as 
virilism/’ it due to a neoplasm or hyperplasia of tho adrenal cortex. In this 
condition, characterised bv a tendency toward heterosexual changes tho radh.Iual 
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takes on the appearance of the male sex as evidenced by an increase in bair growth 
resembling that of the male, a change in voice, and perhnps even a change in psjche 

It is sometimes difficult to differentiate between obesity due to hyperadrenabsm 
and that due to lij popituitarism Lately the hteraturo concerning instances of 
adrenal obesitj in infants and children has increased These children may show 
hypertension, hirsutism, and perhaps signs of precocious puberty and heteroseiuabty 

An increased activity of the adrenal cortex will be accompanied bj an increased 
osseous development ns shown by x raj examination, especially in tho wrist Wo 
have not been able to find nuj references to giantism caused by ovcractivity of the 
adrenal gland On the other hand, there is a condition known as progeria which is 
supposed to bo accompanied by hypoplasia of the thymus, adrenal, and pituitary and 
is characterized by a marked infantilism and a semlo facies 

CHAIRMAN HOSKINS — I want to call to your nttention the fact that one of 
the most difficult problems confronting the clinical endocrinologist is that of the 
relationship between tho thjToid and pituitarj There is a group of clinical pictures 
in which it is not ensj to dccido whether tho thyroid or tho pituitary is at fault 
or whother both glands are coincidentnllj m\ol\ed Dr Shelton will tell us some 
thing about tho practical management of this very difficult question, how tho dis 
tinction is made, and what can be done therapeutically 

DR. SHELTON — I am not sure that I can tell jou how to distinguish be- 
tween these disorders, but after considerable studj of osseous unfolding, we feel we 
have devised a method which is at least informative 

Dr Gordon spoko about tho advance in carpal development in children with 
hvperactivity of tho adremd cortcv We know that cluldren grow in height and 
develop structurally at a rathor definite rate It has been shown by a number of 
observors that removal of the thyTOid anlage in tadpoles retards metamorphosis into 
the frog Theso tadpoles may be kept in tho tadpole or embryo stage of develop 
ment indefinitely If fed thyroid or if n piece of thyroid tissuo is later grafted 
under the skin, this tadpole will metamorphose and develop into a frog There 
fore, the thjroid hormone lias much to do with tissue differentiation or tissuo un 
folding We feel also that there is a remarkablo difference between development 
as we know development and growth of the organism per se 

Most of tho dwarfs whom vve havo been treating (considered as having a primarj 
pituitary etiology) show normal or only sbghtly retarded bony development, wlnlo 
hypothyroid dwarfs and thoso not markedlj under stature but presenting evidence 
of hypothjToidism show n vorj marked retardation in osseous development (unfold 
mg) So I feel that the clinical differentiation, particularlv by tho Toentgen ray, 
may rest on this point namelj, if the child is of fair to good height or evon dwarfish 
and if coincident with this there is a markedly retarded osseous development, as 
evidenced by retarded carpal or other bony unfolding, the primary and essential 
difficulty is probably due to a deficiency of thyroid secretion If, on the other hand, 
I find a child who shows little evidence of retardation or unfolding of somatic 
development and yet is small or dwarfish in stature, I feel that the thyroid is not 
seriously involved and look to the pituitarj to being primarily at fault As regards 
overgrowth or speeding up of development, I think I can saj safely that hyper 
thyroidism will produce rapid osseous unfolding I feel that anything which will 
speed np development m general, and by development I do not mean growth but only 
actual tisane differentiation or metamorphosis, will ultimately be reflected m the 
framework or the somatic make-up of the individual Since pituitary ablation re- 
sults m thyroid and adrenal cortex atrophy, and tliyToid ablation results in a g CI1 
eralized slowing up of all body processes — including the pituitary — it is bkely that 



AMERICAN ACADKM\ OF PEDIATRICS 


805 


m every child suffering from abnormal donation m stature or aberrant develop- 
nient, the etiology is complicated. In a sen*o all are pleuri glandular It frequently 
become* necessary, however particularly for the sake of treatment to ascertain 
the primary and paramount difficult} There are many clinical points of dis 
similarity, but to me, at least, tho roentgenogram of the bony framework is the 
mo*t informative. 

C H A IE hi AN HOSKINS. — Dr Slidton will >oti toko tliis question that was sub 
mitted from tho audience? *Is tho pharmaceutic drum correct that thyroid extract 
is the only gland product that can be given by mouth and produce any effectl 

DR SHELTON — This is a difficult question and I can answer it only in 
the light of my own experience. Many men of equal experience may have different 
vievrv The only purely endocrfno preparation that I use by mouth ia children is 
thyroid. Adrenalin and some ovnnan preparations and placental preparations in 
eluding emmenln, when given In large doses, ha\o been shown to produce a moderate 
therapeutic effect. Dr Hoskins has shown that large doses of n glyce -in extract of 
adrenal cortex by mouth will increase Ihe blood pressure in his schizophrenic pa 
tients from 16 to £5 mm of mercury I do not boliove ho has been ablo to produce 
this effect in a series of normal ccntrols. Personally I have given large doses of 
pituitary preparations by mouth over prolonged periods without ever having con 
vmced myself that they ha 3 any therapeutic effect. It has seemed to make no dif 
ference whether the preparation, was coated or not These were controlled observe 
tions in which no other gin ad product was given. Many pharmaceutic houses make 
tablets containing various glandular preparations plus a little thyroid. These fre- 
quently produce certain beneficial effects, but it U quite likely the thyroid which 
docs the work Tn my estimation one should nev«w give thyroid in combination 
with other preparations. If yon suspect the patient of n ceding thyroid, give him 
thyroid alone Other things may bo added If desired for an experimental elraleal 
test after tho effeet of the thyroid m measured. For the present at least it ap- 
pears best to limit tho administration of glaDd products bv mouth in cldl Iren to 
desiccated thyroid. 


FOURTH ANNUAL MEFTING OF THE AUERIC \.N ACADEMY 
OF PEDIATRICS 

Clevtelavd June 11 and 13 1914 

Round Table Conference on Adolescence 

Leader Dr Borden S Veeder St Louta 
Assistant Dr Siduey I Schwab St Loins 

Tho Chairman opened the meeting with a discussion of some of tho physical 
problems of puberty and adolescence. Tho variations in tho ciironologic development 
of the accelerated growth cycle of this period were pointed out anl tho failure of 
physical growth to parallel tho ago in year*. The importance of skeletal ago was 
emphasized. The development of medical problems on tho basis of tho unorganized 
growth was discussed and also tho tendency to fntiguo and overstrain which occom 
parties It. 

Dr Sidney L Schwab (St Louis) continued tho introductory remark* with a dis- 
cussion of somo of ths psychologic phenomena of the period The importance of 
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the adolescent as u social unit, the development of personal identity and awareness 
on the part of the adolescent, ind the changing character of his thinking from con 
ceptional to abstract acre among these phenomena As an approach to the subject, 
adolescence may be regarded as a Until preparation to reach a social adjustment, 
and the failure to rnako this adjustment, as a result of innate constitutional char 
acteristics, faultj training or eniironmcntal obstacles, leads to the adolescent 
probloms and conUicts In the study of tho idolescent three things must ho con 
sidered tho adolescent as a physical being with Ins growth and development, the 
adolescent as he behaves and reacts to his particular enMronment, aud third, the 
content of his consciousness 

Dr Harold C Stuart (Boston) spoke of tho necessity of rcstudying adolescents 
from tho standpoint of met ibobsm, activity, sleep, diet, etc, on tho basis of the 
indie idual spuit of growth rather than by chronologic ago periods ns has been done 
m the past 

The question of distmguislung simple problems, which should be handled by thepedi 
atrician rathor than the psychiatrist, from deeper problems potentially psychiatric in 
nature, was discussed bj the Chairman, Dr Schwab, Dr Ale ah Newcomb (Chicago), 
Dr Stuart, Dr Bert I Beecrlj (Chicago), and Dr George F Alunns (Wmnetka, 
HI ) Sovoral illustrations of these differences were presented It was agreed that 
this evas largely a matter of medical education and necessitated emphasizing the 
importance of regarding tho adolescent ns an individual rather than a purely physical 
mechanism Tho importance of early training ns a matter of prevention was stressed, 
and hence the work of the pediatrician was of paramount importance. Tho danger 
of referring all behavior problems and difficulties to tho clinical psychologist as an 
easy way for the pediatrician (o sidcstop his problems was brought out in the dis 
cussion. 

Dr Beverly bi ought up and discussed tho difficult problem of tho child who had 
the physical development of tho fourteen venr old, tho mental development of tho 
twelve year old, and with this the emotional control of a still younger child The 
Chairman felt there was Iff tie value m trying to hasten puberty by hormones unless 
there was deUnite endocrine disturbance It was pointed out by Dr Charles Schott 
(Chicago) that it is best to widen out the activities of the cluld with superior in 
tolligoneo and keep lum with lus physical ago group The question of “emotional 
matuntv ” in this connection was discussed by Dr Schwab, Dr Beverly, and the 
Chairman 

Health Education — Sex Education — The point was stressed by tbo Chairman that 
health educution before puberty was ehioffy the formation of routine health habits. 
In early adolescence moro formalized instruction in hygiene was possible Sex edu 
cation should not be overstressed but should Ut into tins eourso in hygiene Dr 
Schwab, Dr Oliver Hill (Knoxvillo), Dr G F Munns, Dr S J Crmnbino (New York 
City), Dr I H Trumpeer (Clucago), Dr W B McHwame (Petersburg, Va ), Dr C 
Harvey (Pontiac, Mick ), Dr C Schott (Chicago), Dr E H Sehorer (Kansas City ), 
and Dr Beverly took part in a general discussion of sex education. Considerable dif 
feronce of opinion doveloped us to the relative function of the parent and tbo school. 
There was general agreement as to the dangor of overemphasis of sox education by 
propagandists 

Overstrain and Physical Breakdown — The question was raised as to the cause of 
the frequent breakdowns during adolescence The Chairman stated ho considered 
the complexity of modern life to he the chief factor Individuals who lacked stamina 
on a constitutional basis tried to carry too heavy a load Dr Harvey stressed the 
educational problem with the college demands, as a most important factor Dr G 
AI Lyon (Huntington, W Ya ) and Dr Schwab emphasized the factor of pareuts 
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•fitting too high goal* for many children, which made unreasonable demands upon 
them There was need for u much sharper differentiation of adolescent* who were 
attempting to enter on professional careers. Dr Forbes (Denver) and Dr E. T 
McEnery (Chicago) discussed the Importance and frequency of tuberculosis ns a 
cause of the breakdown at this period 

Physical Eitrcito nnd Athlet tci- — Dr Alvali Newcomb ndseJ tlie question of the 
danger* of overeiercito and certain sport* to the child of this period The Chninu in 
■tated tlint he felt that thi* was one of the most important points to be coneilertl 
nnd referred to the dangers of excessive competitive exorcise Frequently the im 
ports nee of the *chool team was placed before the welfare of the inlindual b* ▼ 
Too much competitive sport with continuous training wa* bad He considered that 
there was decided need for better medical supervision of athletics in the schools nnl 
referred to the frequency with which, the boy needing eieraw nnd nthl >tica wua 
pat to one side while the natural athlete was given the entire ►upervuuon nnl 
training Dr Lyon spoke In particular of the dangers of basket boll He referred 
to the tournaments held by tho colleges for preparatory and high arhixl bovs in 
which four or five competitive gnmes were played in the course of two or thro* dnvs 
Usually there is no medical vapor* ision of such team*. Dr Munns felt tin tiuck 
■port* and basket ball were the most dangerous foims of Qdolescent *pt ts uulw 
thoy were most carefully supervised Dr Mann* referred to the present nttitu h of 
many parent* in recent years s* being in agreement with tlie views bring ixj i won i 
at the Bound Table Dr Oliver Hill (Knoxville) culled attention to tlie dangm of 
proliibiting sport* and exercise to certain boys, ns it made them stand out os exocp 
tlons ami produced a bad psychologic effect upon the individual boy Dr Newcomb 
referred to the work of tho Boy Scout* which he felt was m need of very much modi 
cal »upervi*ioa- Dr Schwab ipoke of the wrong selection of *port* for boys Some 
boy* are forced by their couches or school* to take part in games in wldeh the> 
are not interested or may even dislike The Chairman *poko of the problem of the 
nonathletic boy who bo* a secret longing or desire to be on athleto nnd because of 
his physical Inability or lack of aptitudo tokos a contemptuous attitude toward sport 
as a defensive wechaninn 


Noth Owinr to tho informal nature of the discussion at this Round Tablo It wu 
necessary either to publish the entire procvedlnes of the tno con Vianet* or bil fl> to 
abstract the points dismissed in a very General way As Uie flrit n thod would 
require some slxt} printed p»*es, the second method was adopted 



CONFERENCE OF REGION I OF THE AMERICAN ACADEMY 
OF PEDIATRICS AND THE TRI-CITY PEDIATRIC GROUPS 

Begum I of the Academy and the Tn City Pediatric Groups (the New England 
Pediatne Society, Plulndelplua Pediatric Society, and the Section of Pediatrics of 
the New York Academy of Mcdicmo) met in a joint conference Oct 19 and 20, 
1934, at the New York Hospital— Cornell Medical Centre— and the Ambassador 
Hotel, New York City 


REPORT OF REGION I 

December 1, 1934 

To tho Executive Committee of tho Academy of Pediatrics 

The Chairman of Region I begs leave to submit the following report of this 
date, covering the period since Juno of this year 

The membership of Region I, which now includes the eastern provinces of 
Canada, now totals 236 

For purposes of record it is to be noted that Dr Edmund R McCluskey has been 
appointed coclmirman for Pennsyhama, Dr Edward J Wynkoop, cochairman for 
New York, Dr William P Iluffum has succeeded Dr Henry E Utter as chairman 
for Rhode Island, and Dr Alton Goldbloom has been appointed chairman for the 
eastern provinces of Canada 


The first regional conference was held in New York City on October 19 and 20 
A program was carried out and is believed to bo the precursor of an annual series 
winch will stimulate interest in the Academy and prove an excellent means of 
getting the members together 

Between sessions a special meeting of tho combined regional committeemen and the 
state chairmen was held with President Cooloy and Dr Grulee as guests 

Dr Grulee opened the mooting with a discussion of the plans being made for 
the national meeting which is to be held in New York City next spring He 
asked the active interest and support of all members in the East, spoke of the 
esirability of continuing Panel and Pound Table Discussions, and outlined the 
plans for the meeting m their tentative form 

Maine Dr Poster spoko of the difficulties of having a broad state program in 
the less densely populated states whero so few men in the state were members and 
sau ho felt it would be desirable to haie more explicit knowledge of what the 
Academy felt was a sensible program for such a state as Maine 

Dr Grulee m discussion said that the first thing c\ery Academy member should 
ask himself was, "How cun I help?” He then spoke at some length of how dif 
erent states had carried on activities, illustrating lus point by examples of what 
lias been done in certain states, and advised a careful rending of all reports of 
Academy activities m the Jourxvl of Pediatrics 

Vermont Dr Jolmson reported that there had been an increased interest de- 
veloped m diphtheria immunization and suggested that the Academy should take a 
much more active interest in the matter of radio advertisements concerning the wel 
fare of children, as not infrequently the advertisements overstepped the bounds of 
truth 


A ew Yorh Dr Laws expressed the belief that each state must necessarily en 
counter different problems and that m the southern end of New York it is hoped 
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to pines Academy men in portions of ropoMlbihty, whether in local podiatno 
societies or child welfare movements, 

Maryland .— Dr Smith spoke of certain difficulties in solidifying tho work of 
the Academy Ho felt confident that there will bo a steady ond suro growth 

Noe J ersty — Dr Nichols reported that many ways of putting Academy members 
to work have been found, A continued drive for diphtheria immunisations ia still 
on an attempt to secure more Mantoux teats is being evolved the supervision of 
various programs of child welfaro agencies is offerod a program of postgnuluato 
teaching for general practitioners continues and a program for the location of 
malnourished and neglected children has started with tho objective of having a 
larger participation, by both general practitioners and pediatricians. A gratifying 
increase in the membership in New Jersey was also noted 

Delaware — Dr Handy said that an attempt to sec am better cooperation be- 
tween agencies interested in the welfare of children was under way 

Connecticut —]}r Dunham said that there had been several meetings in which 
tho importance of the Academy to tho pedintncians of the state was emphasized 
Pmn-tylzanuL . — Dr Stokes reported that the Academy members were taking an 
increased Interest in all the problems concerned with children. There is still a 
great need for more education for physicians in the rural districts ond plan were 
being mnda to moke this possible. 

Quebec . — Dr Goldbloom spoke of the many difficulties inhorent in the podiatrie 
situation. The chief of these is the division of the population into two listlort 
groups, French, and English. Not only is thcro no association between the ordinary 
population, but the medical gtoups themselves are os for apart as though they 
lived in different countries. 

Shade Island .- — Dr Buffum reportod that the activities of the members havo 
been in association with other pediatrists, as a result of this there has betn a 
clearer understanding of what should be attempted. One outcome has Icon that 
all children entering school for the first tuno were examined, one-third of whom 
were examined by their own physicians. 

The next business discussed was the meeting place for the Regional Conference 
next year Philadelphia was chosen the time to be decided by the Philadelphia 
group The type of program was considered at somo length but no finnl decision 
was reached, it being felt that this should be left to tho local committee. 

The only recommendations that tho Regional Committee makes to the Executive 
Commit too are first, that the wisdom of putting stars before tho founders 
names in the roster of members ia questioned, and, second, that tho Pennjvlnuua 
members do not believe that it will be wise to increase the dues at present. 

The Chairman of Region I believes that there has been a steady growth of in 
t crest in the Academy in the East. This has been evidenced by many more ap- 
plications for memberships, many more inquiries, and nn attendance at the regional 
conference in New kork City far exceeding anything that was expected This In 
crease in interest mokes it very evident that along certain lines tho Academy must 
plan much more definitely to deflno its work rather than to amplify it. It is be- 
lieved that it is the part of wisdom to advocate the following proceedings 

1. It ilrnll be required that nil stats chairman report each year to tho Jlcglonnl 
Chairman on a blank to bo drawn up by the Eiccutire Committee. 

2 Each itats .hall bo required to hare nt lctu* one yearly meenng which could 
aullr bo arranged to taio place nt tho Koto redety meeting Thi. i. now voluntary 
but should be made obligatory 
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3 The regional committccnu n shall be nske<l to widen their activities boyond 
the mere supervision of application blanks Each regional committeeninn might 
be made responsible for tin. activities of the Academy in two or more states, both 
by conference with the state chairmen and attendance at various state meetings or 
conferences In all cases in which objections are made to candidates, the regional 
committeeman for the district in which the question arises shall bo asked to render 
a decision rather than the regional chairmnn. 

■1 It is believed to be a good policy to ask the Executive Secretary to furnish 
the Children’s Bureau in Washington with a list of the members of the Academy 
and to request tint all publications of the Bureau be sent to the members This list 
should be kept up to date 

It is with regret that I announce the resignation of Dr Ethel Dunham as chairman 
for Connecticut 

Respectfully submitted, 

Louis C Bchroeder, M D 


The program included tho following papers, the abstracts of somo of which aro 
giv on 


October It at the Ambassador Hotel 


Hypoparathyroidism. Arthur F Anderson, M D 

A diagnosis of hypoparathyroidism was nmdo in this case bccauso of the symp 
toms of stiffness of the extremities, increasing restlessness, persistont vomiting 
and hendacho, with tho finding of a low blood calcium The pntiont was a nine 
year old female wluto child After tho administration of parathyroid hormone, 
tho calcium values in tho blood roso, and tho symptoms disappeared Sho also 
recoivod viosterol and thyroid extract 

Hyperteleorism Louis Weymuller, M D 

A white male child, nine years old, was presented as a case of hypertoleorism 
The skull was wide laterally and flat m tho occiput, tho vault of the head being 
enlarged considerably beyond normal size There was a large, high forehead with 
prominent frontal eminences Tho oyos showed tho usual nppenrunco The con 
dition is essentially a developmental anomaly of tho sphonoid bone of which thoro 
is an oxcessivo growth of tho lesser wings 

Third Ventriculoscopy as the Rational Treatment of Obstructive Hydrocephalus 

John E Scarff, M D 

In this child who presented an extremely advanced caso of hydrocophalus, tho 
process soems to have been arrested bv a procedure which carrios with it a very 
low surgical mortality It is unfortunnto that tho diseaso was so far advanced 
when tho child was operatod upon, but thoro fs reason to believe that a similar 
procedure carriod out in earlier cases could save many children for a usoful and 
normal existence 

The treatment of nonobstructiv o (or communicating) hydrocophalus by the 
"closed” method, cauterization of the choroid plexuses through a "ventneu 
loseopo” without removal of the cerebrospinal fluid, offors n much bettor prognosis 
than tho original "open” method of operation on tho plexus 
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A now ventrieuloscopo is here described especially designod to allow exploratory 
and operative procedure! to be carried out in the ventricle* without removal of 
cerebrospinal fluid. 

A case of nonobgtracthe hydroecpholus successfully operated npon with this 
instniment la horo reported 

Birth Trauma. William E. Stnddi forth M-P 

The anatomic relations m the head in tho newborn infant and the force* which 
come into play during labor and thoir after-effect* are described. "Emphaids m 
placod on the injuries which occur In tho spine and tho abdominal viscera espe- 
cially tho liver and adrenal gland 

It is pointed out that the greatest moans of lessoning tho fetal and neonatal 
death rato in thla group of cases lie along the lines of prevention. 

The Acquisition of language, Samuel T Orton, M.D 

Report of Four Oases of Hlrschapruag s Disease in Which the Presncral Nerve 
Was Resected. K J Donovan, M.D 

Four cases of Hirschsprung s disease are reported in which rosectio? of the 
preaacral and inferior mesontorio nerves gave very satisfactory results All the 
patients had spontaneous bowel movements bafoio leaving tho hospital an 1 hart 
had most satisfactory rosuJts from one to throe yoars after operation. 

Erythroblastic Anemia. Adolph G De Sanctis, M-D 

Two cases of erythroblastic anemia occurring in young children of Grert an } 
Italian families with tho clinical findings and tho course of the patients are 
described 

An Unusual Oase of Glomerular Nephritis With Uremia. Roger H. Dennett, M-D 
To be published in a later issue of the Joubhal op Pbdiatbios, 

The Treatment of Bronchiectasis In Children. John V Bohrer M.D 

All palliativo treatments must be definitely limited in the length of timo they 
are used in the group of patients In whom the disease is ameneblo to carati\o 
treatment. 

Thoracoplasty and phronlccctomy are limited in thoir usofulucas. 

Bronchoscopio drainage is classified as only a palliatli o form of treatment. 
Loboctomy is at present the only curative treatmont It still has too great 
a mortality but with modern technic and teamwork this will bo reduced. 

Tlic Treatment of Scurvy With Ascorbic Add. Blvira Goc tt a ch, M.D 

Three patients with infantllo scurvy admitted to Babies Hospital wore treated 
with ascorbic acid long enough for comparison with control* receiving equivalent 
amounts of orange juico. Serial roentgenograms wore taken in an attempt to 
study healing of tho subperiosteal lesion*. 

Clinical Improvement was satisfactory in all tho patients treated with ascorbic 
odd and was as effcctlvo as treatmont with orange jalec Apparently pain was 
not relioved immediately by intravenous injection but this was difficult to ova u 
•te in apprehensive infants Calcification of subperiosteal hemorrhages, as judged 
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by roentgonographic examination, appeared at an earlier date in those patients 
receiving ascorbic acid Ascorbic acid may bo given mtravonously to infants 
without untoward offoet in doses ns high ns 400 mg 

Urology In Pediatrics Joseph F McCarthy, Mil 

Vaccination in Anterior Poliomyelitis John A Kolmer, M D , Philadelphia, Pa 

Congenital Air Cyst of the Lung Harry S Altman, M.D 

Tho following symptoms should lend ono to suspect congenital cystic disenso 
of tho lung unexplained attacks of dvspnen and cyanosis with signs of pueu 
niotliorax, especially when the past history discloses recurrent periods of labored 
breathing and when tlioro is no evidence of any pulinonnrv infection or trnumn 
\ ray pictures generally show a lowering of the diaphragm on tho affected side, 
a displacement of tho mediastinum toward the opposito side, and the encapsulated 
air cavities 

Ophthalmoscopic Appearanco of the Nerve Head in tho Newborn. Samnel Karelitz, 
M.D 

Chronic Pulmonary Infiltration, Probably Lipoid Cell Pneumonia. B S Denzer, 
MD 

Tho history and clinical findings aro described It is pointed out that tho 
diagnosis is difficult Tho relationship of lipoid pneumonia to nutritional disturb 
anees is discussed 

Localized Tuberculous Meningitis J Brem, MD 

A thirteen month old whito femnlo patient was admitted with a mass m tho 
occipital region Mucopurulent material winch showed small collections of acid 
fast bacilli was obtained Inoculation into a guinea pig provod to bo tuberclo 
bacilli Inoculation of spinal fluid also produced tuberculosis in a guinea pig 
Tuborculin reactions in tho pntiont wero negativo 

Refractory Rickets D V McCune, M D 

It is a woll known fact that tho sumo quantity of vitamin D docs not sorvo to 
protect all infants equally woll against nckots In some casos it is necessary to 
employ more than tho ordinarily recommended dosos of cod liver oil in ordor to 
insure proper growth of bone In theso individuals rickots is said to be refractory 
to the conventional modos of provontion and treatment 

In considering the etiology of rickets in this instance, horedofumihal factors 
were excluded The diet was adequate m tho ordinary sense of tho word Tho 
renal function was normal Biologic studies showed that tho child was able to 
absorb vitamin D from the alimentary tract m a normal manner Chemical 
measurements of the metabokc balance of calcium, phosphorus, and magnesium 
served to exclude both hyperparathyroidism and also acidosis of degroe sufficient 
to produce severe rickets 

A satisfactory explanation for tho phenomenon could not bo offered Similar 
cases have boon reported by Park, Blackfan, Freudonbcrg, and others Tho case 
was placed in the category of rofractory rackets This designation is descriptive 
rather than explanatory In tho patient reported, healing was promoted by mas 
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nive doses 0 / viostcroL This fact suggested that tbo physiologic constitution of 
iomo individuals is Bach that although thoy ingest and absorb ordinary amounts 
of vitamin D, they still sailer from a rolativo deficiency of the vitamin 

Cretinism. Edward S. B truer M,D 

Tha child was a typical cretin who had gono ontremted until the age of eleven 
years. She was the site of an infant of about two years and of a mental age of 
about four months. The prognosis for any considerable improvement at this 
Into stago is poor 

Persistent Auricular Fibrillation. Lucy P Sutton, MJD 

The patient was undor observation from May, ID30 when ho was five year? 
old, up to the present time, whon ho Is nine years and nm months ol 1 The 
auricular fibrillation haa persisted for throe years and threo munth*. There were 
no rheumatic manifestations. 

Healing of Long Abscesses. Edith M. Lincoln, hLD and Antoinette Bala, M_D 
Hereditary H e m ophilia Treated With Theelin. Marshall 0 Pease, M.D 
October SO at the New Tori Hospital 

Immune Reactions Induced in Infants by the Intestinal Absorption of Antigenic 
Protein. Oscar M. Schloss, M.D 

Studies on the Immune Besponao to Beta Hemolytic Streptococcus Infections. 
Vernon Lippord, MJX, and P A- Johnson, M.D 

The Bdle of the Mantoux Test in the Diagnosis of Tuberculosis in Children. Hugh 
Chaplin, m.d 

Tho first part of the paper consists of a dotailod description of a very carefully 
planned nursing and health sorvico for a district of Now lorh. City having a popu 
lation of 00 000 Included in tho rontlno pioceduro is tho Maotoux testing of each 
child at two years of ago and yearly from then on a* loag an tbo tost remain# 
negative. In all poaitivo eaaos roentgenograms of tho cheat nro made and the 
child receives the examination and recommendations of an oxpert in childhood 
tuberculosis. The known contacts of ehildron with x ray indication of tuberculosis 
are carefully investigated for any evidoneo of tuborculous infection 

Of tho so receiving one Mantoux tost 0 8 p or cent were poslthc inning ~i0 
of the children negntivo the first year who received n second yearly test four 
teen wero positive, Le^ had been infected during tho previous year 

Twenty seven par cent of tho children who woro Mantoux positlvo nt tho initial 
test showed x ray evidence of tuberculosis, while only 10 per cent of thoso 
Mantoux positiv e at tbo second yearly testing 

Three public health procedures nro generally used for tho diagnosis of tnbcrcu 
lotis In childhood moss ranking of chest x ray picture* of school chilJron fol 
lowing up known contacts of active cases followed in tuberculosis clinics and 
routino Mantoux testing of all children b ginning at an early ago Tho lost two 
are tho mo b t useful If thoy could be combined within one efficient pnblie health 
organization much would bo accomplbbed toward the eventual elimination of 
tuberculosis in childhood 
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Oases of Leukemia With Onset Simulating Rheumatic Fever Carl H. Smith, MU 
A Case of Rheumatic Fever Treated by Induced Fever Katharine Dodge, MU 
Roentgenologic Evidence of Cardiac Abnormality May G Wilson, MJ> 

Lipoid Pneumonia Charles Hendee Smith, MU 

Experiences With Culture Grown Smallpox Vaccine T Campbell Goodwin, M.D 
Suppurative Pericarditis With Bilateral Empyema, Miner C Hill, M.D 
Observations on the Utilization of Parenteral Fat. Harry Gordon, M.D 

Empyema With Gelatinous Exudate DeWitt Hendee Smith, M.D 

A case of fibrinous empyema following scrum treated lobar pneumonia due to 
pneumococcus Tvpe I is preiented 

That the exudate was at first fibrinous with later liquefaction was substantiated 
by early failure to obtain pus on thoracentesis bv aspiration of a plug of fibrin, 
by two injected air bubbles observed by roentgenograms suggesting that the 
bubbles were imbedded in a scmisolid medium At operation a central core of 
undixsohed fibrin was found 

The injection of air in this case gave data of primary importance in under 
standing the pathology 

Chronic Ulcerative Collitis With Peritonitis Following Perforation. William C 
Anderson, MU 

Tissue Response of White and Colored Children to Induced Tuberculosis Milton L 
Levine, M.D , and W H Park, M D 

An Epidemic of Pneumococcus (Type I) Infection. Parker Dooley, M D 

Torsion of the Omentum. John W Buckley, m.t> 

At operation, the right half of the omentum was found to be the site of a 
torsion about an inch below its attachment to the hepatic flexure and the trans 
\erso colon The symptoms wore a sudden onset of colicky abdominal pain in the 
right lower quadrant which became progressively more severe Vomiting occurred 



REPORT OP PEDIATRIC DEPARTMENTS 
IN GENERAL HOSPITALS 
(Conclusion) 

Report op the Committee on Hospitals and Dispensaries, 
American Academy op Pediatrics 

pUBVIOUS reports liave reviewed pertinont information concerning pediatric care 
* among hospitals in each of the regions of the Academy of Pediatrics which haro 
twenty four or more beds and bassinets exclusively for infants and children. 

We hero attempt to mako a comparative and composite report formulated from 
the data given in the earlier reports. 


Table X 

N nil bib or IIospitvls 


Region I 

135 

Region II 

21 

Region HI 

65 

Region IV 

14 

Total 

235 


According to tho 1934 report of the American Medical Association, there are in 
this country 6 437 hospitals. Among this number probably about 4 000 can be 
strictly designated as general hospitals, and about 0 8 per cent of all general ho* 
pitala have pedlatnc services of sufficient site to bo eligible for consideration in cwr 
report. According to the report of the Committee on Medical Care for Children of 
the White House Conference more than half of the general hospitals hnvo capacities 
of less than fifty bods, and 76 per cent of thorn havo less than one hundred beds. 
These figures may help explain the reason why only 5.8 per cent of the general 
hospitals have twenty four or more beds and bassinets for children. 

When we examine the data for the separate regions in Tablo I wo find that 
Region I has more than twice as many qualified services as tha next highest region 
which is Region 111, six times as many as Region II, and almost ten times as many 
as Region TV Population figures explain these differences only part lull) When 
we consider census reports for the four regions wc find that they arc, according to 
last census, 1030, as given in Table XL 


Table II 


RKJ10N I 

RtUIO-N II 

araiov III 

are ion n 

12 eastern states 

14 southern states 

13 midwest and 

10 far western 

36,765,860 

35 499 833 

western states 

state* 


30,527,891 

10,860 431 


Population is apportioned aver vostl> greater areas in Regions II III and IV 
and of coarse there are relatively fewer cities in these areas than In Region I Thus, 
If all other factors are tho same, the sire of the hospitals would be oxpected in 
general to be smaller in the latter three regions. Small communities usually do not 
have large hospitals and children s services of twenty four or more beds usually 
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are found only among the Inrger hoapit ils Otlior factors of importance are the 
relatne Health of tho respective regions and tho greater number of medical centers 
such as medical schools and clinics, to bo found in Regions I and IU Region IV, 
for instance, includes a lnrge part of tlus country but possesses a population of less 
than one third that of either of the other three regions In eight states of Region 
IV there are no hospitals liming pediatric sen ices of the size considered here, and 
of tho total of fourteon with sen ices found in that region tweho are in Cnhfornia. 


Table HI 


BEDS 


BASSINETS 


Region I 

GS35 

Region I 

5740 

Region II 

1102 

Region II 

001 

Region III 

2707 

Region in 

1697 

Region IV 

878 

Region IV 

505 

Total 

11,5S2 

Total 

8552 


Tho White House Coufeience report lists about 39,S37 beds for children among 


1,021 general hospitals 
this total number 

Hospitals roportc d hero then hn\o tb out 

Tabte IV 

Totu Admissions (1033) 

29 per cent of 

enn dre\ 


NEWBORN 


Region I 

110,723 

Region I 

09,805 

Region II 

2G,075 

Region II 

14,512 

Region ni 

45,252 

Region III 

34,745 

Region IV 

10,425 

Region IV 

9,355 

Total 

180,075 

Total 

158,417 


An interesting point concerning these figures is that totul newborn admissions 
almost equal total children's admissions among these hospitals 

This fact makes tho newborn departments of rolatnely great lmjiortance 


Table Y 

Attending Stiff (Pedi wrists) 


Region I 

540 


Region II 

85 


Region in 

295 

100 per cent of tho hospitals havo a 

Region IV 

90 

special pediatric attending staff 

Total 

1016 



About one fourth of tho total number of phy sicmns especially interested in 
pediatrics in this country are members of the attending staffs of theso hospitals 


Table VI 

Newborn Service Under Supervision of Pediatric Department 


Region I 

67 

50% 

Region II 

14 

00% 

Region III 

31 

47% 

Region IV 

8 

57% 

Total 

120 

51% 
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Among 1 403 general hospital* replying to a questionnaire sent out bv the White 
Houeo Cuaferonco Gomnnttoe only 60 pc cent had a special attending staff for the 
pediatnc department 

Among 600 replies to tlio White House Conference questionnaire 14.8 per cent re- 
ported pediatrists m charge of newborn sen ices. 

Tabus VII 

HOBPITALS JLiVlNO RESIDENTS WHOSE TUtl Is EMPLOYED P \RT ( a EXCLUSIVELY 
ov tub Pediatbio Service 


Region I 

33 

Region II 

10 

Region HI 

16 

Region IV 

10 

Total 

06 


Eight} five residents nro employed among tlio sixty eight hospitals, and of these 
fifty six or 66 per cent, aro empLoyod exeluaLoly in tho pediatno department 


Table VIII 

Hospitals IUrao Iateuneb "Whose Time Is Exclusively Employed iy 
the Pediatbio Hnr art mxxt 


Region I 

30 

-2% 

Region II 

4 

10% 


6 

0% 

Region IV 

3 

21% 

Total 

43 

18% 


Table IX 


Hospitals et Win chi the 

Head Nubse in Chawje op the Pediatbio Depabtment 

Has Had Special Pedlvthic Toahoao 


Region I 

121 

80% 

Region II 

15 

71% 

Region III 

G2 

05% 

Region IV 

12 

SD% 

Total 

210 

S9% 

Table X 


Head Norses Wrrn Special Pematbil Training Limited to Less Tnw 0 Months 



Region I 

-8 1 




Region II 

4 ] 

1 J 



Region III 

0 Lo reply \ 

! 12 



Region IV 

2 1 

L 4 



Total 

43 (HK') 

•w (1 c) 



T\rcntj per cent of tho he ad nurses in charge of tho pediatric departments bare 
had less than six months of special pediatric training The proportion ma> Isj still 
lnrgu-, as 17 per cent of the hospitals fulled to answer this ju ‘stion 
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Table XI 

Hospitals Having Social Service Departments Available 
to the Pediatric Department 


Region I 

56 

41% 

Region II 

7 

33% 

Region HI 

20 

30% 

Region IV 

5 

30% 

Total 

8S 



Tlurty seven per cent of nil hospitals have social service departments available for 
use by the pediatric departments 

Among a total of 4,208 hospitals ropljing to the White House Conference question 
nnire, only 9 84 per cent reported thnt they hnd a social service department 

Table XII 

Hospitals H wing a Special Diet Kitchen 



FOR INFYNTS 


FOR 

CHILDREN 

Region I 

125 

92% 

05 

48% 

Region II 

14 

09% 

11 

52% 

Region III 

50 

77% 

29 

44% 

Region IV 

10 

71% 

6 

43% 

Total 

199 


111 



Eighty four per cent of all hospitals have special diet kitchens for infants, and 
47 per cent have them for children 

Table XHI 

Hospitals Supplying Schooling and Recreation for Convalescents 



SCHOOLING 


RECREATION 

Region I 

40 

34% 

93 

GS% 

Region II 

1 

19% 

5 

24% 

Region III 

20 

30% 

30 

40% 

Region TV 

5 

35% 

6 

43% 

Total 

75 


134 



Thirty one per cent of nil hospitals provide schooling, and 57 per cent provido 
recreation for convalescents 

Seventy seven per cent of all hospitals have a cluldren's dispensary 


Table XTV 

Hospitals Having a Special Dispensary eor Children 


Region I 

113 

83% 

Region II 

19 

90% 

Region ITT 

40 

01% 

Region IV 

11 

80% 


Total 


183 
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Table XV 

Hospitals IN Which to* Samx Stapv Sxavxs in Bora Hospital and Dispin3abt 
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given for Region IY, plus the fact that the total population of that area is less 
than one third that of eacli of the first three regions 

The 1934; report of the American Medical Association lists a total of 1,027,040 
beds and 52,464 bassinets among 0,437 hospitals m this country The hospitals con 
sidered in this report resene about 1 per cent of that total number of beds for 
children but more than 15 per cent of that number of bassinets As has been 
previously stated, questionnaires returned from 4,021 general hospitals repealed that 
there were available only about 39,837 beds for children, some of these not necessarily 
restricted to use by children Hospitals considered in our reports lm\e about 2 q 
per cent of this total number 

Among a part of 1,403 general hospitals replying to the AVlute House Conference 
questionnaire, thoie Mas in average of about eight beds per hospitnl for babies and 
about tnelvo beds for cluldren from two to four years old The average number 
of beds for children among hospitals considered in our report is forty nine, bassinets, 
3h These figures indicate rather clearly that most of these 235 hospitals are fairlv 
large general hospitals Their total number of children’s admissions for 1933 is 
better than 33 per cent of the total number of children’s admissions to the 1,403 
general hospitals of tin 1021) White Houdc Conference report 

Figures on nenborn infants for the year 1933 also indicate that in general the 
obstetric departments of these general hospitals are large Tho relative importance 
of the newborn departments becomes more apparent alien we find newborn admissions 
almost equaling the children’s admissions In mom of the fact that newborn de 
partments in theso hospitals are compamtn ely large, care and supervision in them 
should be as efficient is possible Probably the most effective care of the newborn 
is secured when that department is under the supervision of tho pediatric department 
However, only 51 per cent of the hospitals have pediatric supervision of the new 
born department The highest percentage of such care occurs in Region II, the 
lowest, in Region III When one compares this figuro of 51 per cent to the 14 8 per 
cent for pediatric depirtment supervision reported among 80b hospitals in the 
White House Conference report, the former figure is favorable However, 100 per 
cent of the hospitals considered in this report have a special pediatric attending staff 
When one examines the newborn death rate percentages for each region and par 
ticularly for individual hospitals, it becomes apparent that many departments can 
not be very proud of their newborn mortality records Pediatric supervision of 
newborn departments has provided fav orablo results in practically all instances in 
which it has been adopted There are none of these hospitals winch lack a pediatric 
staff There must bo, at most, few m which that staff could not or should not 
supervise the newborn department 

Data concerning pediatric internes and residents need little additional discussion 
except to say that about 25 per cent of the hospitals have pediatric services of 
sufficient size to warrant a pediatric resident and that about 65 per cent of theso 
residents are employed full time on that service 

Head nurses m cliargo of a specific department, if they are to be particularly 
efficient in their work, should have special training m that specialty Eleven per 
cent of the hospitals report that their head pediatric nurses have not had special 
pediatnc training Twenty per cent of those who had special tr ainin g have had 
less than six months of it, 17 per cent dal not reply, and probnbly a large percentage 
of this number should be nddod to tho 20 per cent The committee feels that head 
nurses m charge of pediatric departments should have at least six months of special 
pediatric training and preferably one year in that specialty 

Too few hospitals have social service departments for, or nvailnblo to, the pediatric 
department Certainly children’s services of the size considered here must meet a 
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considerable number of problems in which the cooperation of a social aomce depart 
ment would be helpful and at time* elm cat indispensable. This is again a serious 
weakness among these hospitals. 

We were pleasantly surprised to observe the number of hospitals which havo a 
special diet kitchen for children, but we feel that all of them should have special 
diet kitchens or milk laboratories for infants Sixteen per cent of the hospitals do 
not hava them 

Schooling for convalescents is provided in fewer than one-third of the hospitals 
(31 per cent) and in as few as 19 per cent in Region IL Many of these hospitals 
probably have comparatively few children of school age confined for long periods 
of ecravnleecenco. Schooling may not bo of particular importance in these instances 
although it should be provided in every hoepital in which there ore a number ( f 
convalescents. 

Recreation for convalescents should also be available in each hoepital. Fifty seven 
per cent of the hospitals report that they provide for it, 

A large proportion (77 per cent) of the hospitals report that they havo special 
pediatric out patient dispensaries, and among about 70 per cent of these the dia 
penaary and hospital havo interlocking stuffs. V majority of these dispensaries aro 
open three days each week, and those of the larger hospitals are open dailv Average 
dispensary attendance appears to be about twenty to thirty patient*. If vv allow 
an avorago of twenty five patients per dispensary with tho dispensary open only thioo 
days weekly, it would moon that there ore about 1 000 000 visita yearly However 
many of these children's dispensaries are open doily, which would moon that as 
near as wo can estimate there are probably at least between ono and one and odo- 
half million visits yearly to the pediatric out patient departments of general 
hospitals. One and one-half millions more or less of dispensary visits each year 
would snggoet that the pediatric out patient department* of general hospital* can 
and probably do, play an important rfile in child health problems throughout the 
country 

8cventy three per cent of pediatric residents an 1 B8 pe cent of the p*. mtric 
internes have duties in the dispensary Unquestionably such duties en ha n o the 
value of a residency or intern eship and it is ndviiablo that dispensarv expei me 
in pediatrics be made available to all residents and internes who deairo such pe<lintne 
experience. 

Death rates may be misleading if they are nsed as a gauge of h ispital efficiency 
although newborn death rate* we believe ore an important index of tho efficiency of 
respective obstotrio and pediatric departments and particularly the efficiency of their 
cooperation. Region I can boast of the lowest figure in this respect 

Necropsy figures are particularly apt to rofiect the spirit of serious research 
and scientific, efficient medical care associated with on institution. The average 
newborn and children’s necropsy incidence for the four regions is 33 per cent, about 
S per cent higher than that reported among 1 002 hospitals replying in 10-0 to the 
White House Conference questionnaire, but this is only about half of tho percentage 
achieved by children s hospital* in this country Region IT makes a rather poor 
showing in this respect this figure combined with their high children s and newborn 
death rate figures suggests that pediatrist* and obstetricians in that area have a 
worth while problem to solve. 

It is to be hoped that newborn and children's death rates may bo lowered and 
necropsy percentages bettered in all regions. 



Academy News 


The American Academj of Pediatrics will hold its hftli annunl meeting at the 
Waldorf Astoria Hotel in New York Citj on Juno 7 nnd 8, 1935 There will bo 
four panel discussions on the following subjects ‘ ‘ Chronic Pyuria and Its Surgical 
Indications, ’ under the direction of Dr Hugh Cabot, “Prevention of Colds in 
Children,” under the direction of Dr L \V Dean, “The Pituitnrj Gland,” under 
the direction of Dr Ii G Hoskins, and “Vitamin D, ” under the direction of Dr 
E V McCollum There will also bo a number of round table discussions and a 
gt nc ral meeting It is expei ted that there will bo a. large attendance at this meet 
ing It will precede the meeting of the American Medical Association m Atlantic 
City, June 10 to 14 


News and Notes 


On March G, under the direction of Dr Morgan Smith, of Little Rock, with tho 
blessing of Dr E C Mitchell, of Memplus, Tenn , tho Arkansas State Pediatric 
Association was launched 


Dr Adolph G DeSanetia has been appointed Director of the Department of 
Pediatries of the New York Post Graduate Medical School and Hospital, Columbia 
University 


Dr H E Coo has been chosen Cluef of Staff and Dr J I Durand, Cluef of the 
Pediatric Department of the Cluldren’s Orthopedic Hospital in Seattle. 


At the meeting of the Amoncan Pediatric Society m Cleveland on May 2, 3, and 
4, Dr Fritz B Talbot, Boston, was elected president, Dr Franklin P Gengenbnch, 
Denver, vice president , Dr Hugh McCulloch, St Louis, secretary and treasurer, 
and Dr Heyworth N Sanford, Chicago, recorder editor for the ensuing year 
Professor A J Carlson of Chicago was a guest of the Society at the meeting 
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